DOCUMENT RESUME 



ED 038 544 



VT 010 973 



AUTHOR 

TITLE 



INSTITUTION 

PUB DATE 
NOTE 

AVAILABLE FROM 



Taxis, Linda A„, Ed. 

Where the Action is; Selected Addresses and 
Proceedings of the American Industrial Arts 
Association's Annual Convention (31st r Las Vegas). 
American Industrial Arts Association, Washington, 
D. Co 
69 

334p. 

The American Industrial Arts Association, 1201 
Sixteenth Street, N.W., Washington, D.C. 20036 
($5„50 Cloth Bound; $4.50 Paper Bound) 






§ 






M 



EDRS PRICE 
DESCRIPTORS 

IDENTIFIERS 



EDRS Price MF-$1„25 HC Not Available from EDRS. 
^Conference Reports, ^Curriculum Development, 
^Industrial Arts, ^Professional Associations, 
Speeches, Teacher Education, Urban Education 
AIAA, ^American Industrial Arts Association 



ABSTRACT 



Manuscripts of 99 speeches are compiled in book form 
for general, subject area, and special interest sessions of the 
convention. Speeches in the subject area and special interest 
sessions addressed one of the following major topics: (1) Curriculum 

Development, (2) Inner-City Schools, (3) Instructional Systems, (4) 
Teacher Education, (5) Vocational Education, (6) Information Science, 
<7) Space Technology, (8) Elementary Schools, (9) Special Education, 
(10) Computer Technology, (11) Communications, (12) Dropouts, (13) 
Student Clubs, (14) Industrial Arts College Clubs (IACC) , (15) 
Supervision, (16) Crafts, (17) Drafting, (18) 

Electricity/Electronics, (19) Graphic Arts, (20) Plastics, (21) Power 
Technology, (22) Woods, (23) Other Action, and (24) Business of the 
Association. A chronological index and a comprehensive 
sub ject-and-author index are included. (CH) 

















m 

fl 

Uti 



whERE ThE 



pi 

II 



IS 



s ;; : J 

H 



m 

M 



ACTION IS 



3 



I * 



K 



selected addresses and proceedings of the american industrial 
arts association’s 31st annual convention at las vegas 



fii 








ttHUMi i 



mm 












£ 



c 



ir\ 

K\ 



UJ 



whERE The action is 



U.S. DEPARTMENT OF HEALTH. EDUCATION & WELFARE 
OFFICE OF EDUCATION 



THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 

selected addresses and proceedings of the american Industrial 
arts association s 31st annual convention at las vegas 



; 








BltW> BBSS 










"PERMISSION TO REPRODUCE THIS COPYRIGHTED 
MATERIAL BY MLCROFICHkONLY HAS.BEEN GRANTED 
BY _#L&L ftW. : 

TO ERIC AND ORGANIZATIONS OPERATING UNDER 
AGREEMENTS WITH THE U. S. OFFICE OF EDUCATION. 
FURTHER REPRODUCTION OUTSIDE THE ERIC SYSTEM 
REQUIRES PERMISSION OF THE COPYRIGHT OWNER." 



Copyright ©August, 1969, by The American Industrial Arts Association 
a department of the National Education Association 
1201 Sixteenth Street, NW 
Washington, DC 20036 

Cloth Bound - $5,50 - NEA Stock ^641 —21 322 
Paper Bound - $4.50 - NEA Stock ^641 —21324 

Editor - Linda A. Taxis 
Cover design by Laura Seldman 






,■ 






t 



1 

2 
6 

13 

19 

20 
23 

25 

26 
29 

31 

32 

37 

38 

39 

40 
43 
46 
48 
50 
53 
56 

62 

65 

66 
69 
71 
73 
75 

83 

93 

106 

111 

113 

116 

118 

120 

122 

125 

127 

129 

133 

135 

137 

139 

142 

144 

149 

150 



TABLE OF CONTENTS 

A1AA GENERAL SESSIONS 

Education in the future— no optimism, but some hope 
1990 AD and Man’s flight to the planets 
Professional action: The dynamics of an industrial arts 

a ocnriat'i on 

ACES1A GENERAL SESSIONS 
The classroom — where the action is 
ACES1A annual report for 1968-69 
AC1AS GENERAL SESSIONS 
The industrial arts trainee 
Report to AC1AS 
AC1ATE GENERAL SESSIONS 
The needs of disadvantaged youth: Implication for 
industrial arts 

SELECTED ADDRESSES FROM THE SUBJECT AREA AND SPECIAL 
INTEREST SESSIONS 
CURRICULUM DEVELOPMENT 

Better articulation with the world of technology Ronald B 

Overview of a pilot project Larry T 

Action in elementary classrooms George H. Heckman and Thomas L. Barrington 
Developing a state curriculum guide in electronics Alvord H. France 

A national electricity/electronics curriculum — do we need one? Robert R. Witt 

The supervisor's role in implementing curriculum change Kenneth L. Schank 

Implementing industrial technology in grades 7-9 in Florida Marion A. Brown 
Implementing industrial technology in grades 7-9 in Pittsburgh, 



Neil V. Sullivan 
Krafft A. Ehricke 

Howard S. Decker 

Calvin F. Zuehlke 
Eberhard Thieme 

Herbert Siegel 
Herbert Y. Bell 



Frederick D. Kagy 



Hall 

Ivey 



Jerome F. Cosgrove 
Dean B. Bennett 
Robert V/. Fricker 
Jack W. Chaplin 
Thomas J. Powers 
Lewis A. Oetinger 
Joseph A. F easel 



Pennsylvania 

Environmental education and the role of industrial arts 
The comprehensive high school of the ’70’s 
Curriculum content based on experimentation and industry 
Industrial properties of materials 
Industrial processes 
Industrial procedures 

Discipline structures and processes— a research design for 
content and method 

The systems analysis approach to industrial arts content 
The Maryland Plan and the behavioral task analysis approach 
An empirical procedure for identifying the structure of 

technical concepts Jerome Moss, Jr., et al 

Developing a national curriculum in the technologies for 
the elementary grades 

Curricular implications of rocketry for a program in aerospace 
education 

Action in the middle school 
New actions for the high school 
Teaching industrial production 
Learning through industrial production 
Coordinating curriculum in junior and senior colleges 
Coordinating the curriculum in Hawaii— junior college, senior 
college and the State Department of Education 
Implementation of the Galaxy Plan in an inner- city high school 
Galaxy Plan in a rural high school 
Existing middle school programs 
A correlated elementary industrial arts curriculum 
A study of the man-made world for elementary schools 
The utilization of single-concept films to teach multiple 
activities in industrial arts 

Designing facilities for the teaching of multiple activities 
INNER-CITY SCHOOLS 

Changing attitudes to teach culturally deprived youth 

iii 



Paul W. DeVore 
Lewis W. Yoho 
Donald A. Maley 



B. Stephen Johnson 

Ernest G. Berger 
Donald F. Smith 
E. Allen Bame 
Gerald L. Steele 
F. Victor Sullivan 
Walter J. Hall 



Lawrence F. H. Zane 
Kenneth R. Me Lea 
William W. Davison 
Herbert Y. Bell 
William R. Hoots, Jr. 
A. Dean Hauenstein 

Dona van L. Jones 
Ronald Zielke 

Alvin 1. Thomas 



3 

ERIC 









\ 

j 

i 



i 



■f 



\ 




155 

164 

166 

168 

171 

172 
177 

179 

180 
184 
188 

189 

190 

193 

194 
196 

198 

201 

202 

205 

209 

210 
211 
212 
214 
216 
220 
221 

224 

228 

229 

231 

232 

233 

235 

236 

239 

240 

241 
241 

244 

245 

248 

249 
251 
253 

255 

256 

257 

258 
260 
261 
263 
265 



Preparing industrial arts teachers for disadvantaged children 
in our urban centers 
Value differences in inner-city schools 
Shop and laboratory safety in the inner-city schools 
Accident prevention in the shops and laboratories of 
inner-city schools 
INSTRUCTIONAL SYSTEMS 



James J. Buffer 
Ralph O. Gallington 
Grovnor H. Kerr 

Curtis C. Jones 



Instructional systems— able assistant to wood programs John Kassay 

Uniformity in electronics instruction through the audio- 
tutorial learning system James L. Boone, Jr. 

Teacher improvement action: Video-tape and micro- 
teaching techniques Henry J. Sredl and Richard L. Nelson 

Total self-instructional systems in industrial arts William S. Bakamis 

Educational and facility planning for middle schools Harry L. Pelley 

TEACHER EDUCATION 



The junior college and industrial education teacher preparation John L. Feirer 
In-service industrial arts education for elementary teachers William R. Hoots, Jn 

VOCATIONAL EDUCATION 



The role of industrial arts in a total educational program 
The relationship between industrial arts and trade and industrial 
education at the secondary level 
Supportive role of industrial arts in the total program of 
occupational education 
INFORMATION SCIENCE 

ERIC— information resources for industrial arts 
The work of the industrial arts document analyst 
SPACE TECHNOLOGY 



Arthur J. Dudley 

William T. Kelly 

Milton E. Larson 

Joel H. Magisos 
Emmett E. Mason 



Aviation and space expand industrial arts horizons 

ELEMENTARY SCHOOLS 

Industrial arts in the elementary school 

Introducing children to the concepts of mass production 

Construction in the elementary school curriculum 

SPECIAL EDUCATION 



Eugene L. Miller 

Earl M. Weber 
Wayne A. Wonacott 
Vincent W. Dresser 



Industrial arts as therapeutic education for the 
mentally retarded 
The University Hospital School 
COMPUTER TECHNOLOGY 
Computer-assisted instruction in industrial arts 
COMMUNICATIONS 
The industrial arts newsletter 
State’s industrial arts association newsletter actions 
DROPOUTS 



James J. Buffer 
Ronald E. Lough 

Larry Heath 

James O. Reynolds 
Daniel W. Irvin 



Better articulation to industry for dropouts Sterling D. Peterson 

STUDENT CLUBS 



Using the student club to strengthen the industrial 
arts program 
IACC— moving! 

The industrial arts club sponsor’s purpose 
SUPERVISION 



W. A. Mayfield 
David A. Hardy 
Bobby Ray Tillman 



Supervising the action in the elementary school 
CRAFTS 

Crafts for the secondary schools 
Crafts in the elementary school 
Crafts for leisure 
DRAFTING 

Student drafting stations 

ELECTRICITY/ELECTRONICS 

Electricity in the fourth grade — making a buzzer 

GRAPHIC ARTS 

Teaching basic concepts with small equipment 
Educational innovations with photomechanical techniques 
An interdisciplinary approach to visual communications 



Ralph V. Steeb 

T. Gardner Boyd 
William L. Deck 
Chris H. Groneman 

William H. Thomas 

Andrew C. Baggs 

Ervin'A. Dennis 
Earnik B. Hazarian 
C. Eugene Strandberg 



iv 



270 

271 

273 

274 
276 
279 

283 

284 

285 

286 

287 

288 

291 

292 
294 
296 

299 

300 
307 
310 

314 

315 
315 
317 
320 
324 
329 



PLASTICS 

Plastics find applications in metals processes 

Plastics in a school program 

Injection molding in the junior high school 

Compression molding of plastics 

Plastics training 

POWER TECHNOLOGY 

Generalizing power technology 

Power mechanics in the junior high school 

Generalizing power mechanics in high school programs 

Creating student interest— fluid power and automotives 

Fluid power — interdisciplinary technology 

WOODS 



Gerald D. Bailey 
LaVell C. Garnett 
John W. Nidzgorski 
Arnold C. Piersall 
Richard A. Reynolds 

Marion A. Brown 
Denny C. Davis 
James L. Grossnicklaus 
Angus J. MacDonald 
Richard B. Thomas 



reconstituted wood’ 



The educational salad called 
Wood is not dead 
Bending and laminating 
OTHER ACTION 
A general educational happening 
The sine qua non for social and technical action 
What action is necessary to change industrial arts? 
BUSINESS OF THE ASSOCIATION 



Clayborn J. Anders 
Rodney H. Scholten 
Ray Turley 



Donald P. Lauda and Robert D. Ryan 
Bill Wesley Brown 
Henry S. Paulin 



Minutes of the Delegate Assembly business meeting 
Teacher Recognition Committee report 
Resolutions approved by the Delegate Assembly 
The President’s Report, 1968-69 
Chronological index 
Comprehensive index 



O. Frank Haynes 
Sherwin D. Powell 

Delmar W. Olson 



v 




jjgaatti 



m 






Education in the future — no optimism, but some hope 



Neil V. Sullivan 



The year 1969 is one-fourth gone, and the crisis in education deepens. 

The nation, including some educators, is well aware that the public schools are fail- 
ing properly to prepare millions of young people - particularly minority students - for life 
generally, careers and jobs in business or industry, or for entrance as students into in- 
stitutions of higher learning. 

The people of this great democracy are waiting - but no longer patiently - for the 
educational establishment to begin immediately to put our house in order and develop a 
system that will make it possible for all students to achieve some measure of success 
upon completion of their training. 

I wish that I could say to you that I am optimistic about the establishment’s ability 
to take the action necessary to avoid disaster. Although not optimistic, I am hopeful. 
Hopeful because there are some encouraging signs on the horizon. Not many -but some. 

One of the signs I found personally encouraging was the willingness of the Massachu- 
setts Board of Education to name an educational innovator - an avowed integrationist - 
as their new Commissioner of Education, die fourteenth successor to Horace Mann 
(Massachusetts’ first Commissioner of Education). 

Another equally pleasing sign was the action taken by the Berkeley Board of Educa- 
tion in naming the imaginative, creative Richard Foster as their new school superin- 
tendent. 

These two actions are examples of what I hope will be a trend in public education in 
the United States. 

Too many of our leaders have been dedicated to one major ambition and goal - 
namely, to retain the status quo. That is one of the main reasons why today’s world is in 
crisis and education is in the doldrums. Many educators have constantly protected pro- 
cedures which were successful in 1900. They have never opened their eyes, or their 
minds, to a new vibrant society growing up around them. 

Yes, growing up despite them, but in such a sick way that millions have been relegated 
to second-class citizenship because of the kind of schooling these old-time educators so 
righteously, but so stupidly, defended. 

All of this must change - and NOW - if public education is to continue. 

Let’s zero in on our schools and see just how well they have been doing. 

Standardized tests for entrance into the Armed Services present but one of many 
evidences of the shocking fact that an enormous proportion of minority high school gradu- 
ates -the overwhelming majority in some states -is “functionally illiterate”. In other 
words, even though schools have “taught” students for 12 years, they have failed to teach 
them to read. 

This is indeed a national scandal. The scandal is compounded by the many instances 
in which this failure is accepted as either right or unavoidable. It is, of course, neither. 
Minority youngsters, like their Caucasian counterparts, will learn successfully - when 
they are taught successfully. 

The fact that schools simply cannot continue to fail so grossly with such a large 
proportion of students raises several issues: 

(1) How can teacher attitudes toward students be altered so that each student will be 
viewed with an advance expectancy of success? 

(2) How can schools fulfill their responsibilities in developing student motivation? 

(3) How can our schools be remolded - in structure and in curriculum - to promote 
both the academic and the attitudinal education of aU students and prepare them for life 
in a multi-ethnic society? 

Note that the first word in each of these issues is “How,” not “If.” These problems 
must be solved, and time is running out! 

A generation or two ago - when there was a greater demand for unskilled labor - 
the schools could bury their failures in the labor market. This is no longer true. There 
is an ever- shrinking demand for that kind of work. Within the next several years, 
24,000,000 unskilled and semi-skilled jobs will have vanished. 

Furthermore, modem society is growing so complex that people require greater 
education simply to function as citizens. In other words, schools simply can no longer 
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fail and hide that failure. 

The consequences of continued failure could well be the destruction of society itself, 
as millions of our citizens refuse to accept the role to which they are consigned in society 
by failure in school. Instead of accepting the traditional failure, our citizens are demand- 
ing that we educate all children rather than just those from middle-class and privileged 
backgrounds. 

This is a big order but one which must be met if our schools are to do their part in 
preparing students of all ethnic backgrounds for college and for effective participation as 
citizens in a multi-racial society. 

What is needed for success? Let’s refer to the three issues which I posed earlier: 

Teacher attitudes must change . There is a growing body of evidence that the single 
factor of teacher expectancy can itself stimulate success. Last year a research study was 
conducted at the Oak School in South San Francisco by Robert Rosenthal of Harvard Uni- 
versity and Lenore Jacobson of the South San Francisco Unified School District. 

The teachers in Oak School were told that about 20% of the children in each of the 
school’s 18 classrooms showed unusual potential for intellectual achievement based upon 
a new test called the “Harvard Test of Inflected Acquisition”. 

These “unusual children” had actually been selected at random. Eight months later, 
lo and behold!, the experimental group had made significantly higher gains than had the 
other students in the classes. 

Teacher expectation was the key here, and it was built upon the premise that a ran- 
domly selected group of students showed an unusual potential for intellectual achievement. 

Each of you could cite instances in which students performed according to the teach- 
er’s expectation. It is common knowledge that teachers all too frequently form advance 
judgments about students on irrelevant criteria - then educate them accordingly! 

And who is it that suffers from low teacher expectations? Certainly not the well- 
groomed, well-clothed, polite, white, blue-eyed Anglo-Saxon child from a middle- or 
upper-class home. 

Rather, the black children in our society have been deemed innately inferior and, 
therefore, not c arable of real educational achievement. 

Our brain- washed teachers, educated in a racist society, brought up in racist homes, 
have been led to believe that they should not expect too much from their black children. 

In fact, in many quarters it was thought “cruel” to try to stimulate black boys and 
girls to a level of learning that was supposedly over their heads. 

Even worse, in some sections of our country, our children have been deliberately 
under-educated as a matter of policy. Blacks were to be kept in an inferior position in 
the work world and in society in general. Therefore, their educationalopportunitieswere 
deliberately scuttled. 

These conditions must change immediately. The immorality of the policies and prac- 
tices which consign certain children to the educational scrap heap must be exposed and 
condemned. 

Our teachers must recognize the right of all children to the a priori assumption that 
they can be educated; and they must educate all children to their full potential. 

I was intrigued recently to read about a contra*. t between the Job Corps and one of 
its contracting private firms, the Thiokol Chemical Corporation. This contract stipulated 
that part of die payment to the firm be based upon its success with the Job Corpsmen. 

For example, a certain amount was to be paid for each student who qualified for a 
high school diploma. Ar» additional amount was to be paid for each Corpsman who was 
gainfully employed within a certain period after his experience with the Corps. There 
were other small stipulations. 

In short, the contract gave the company involved a financial stake in the success of 
the students. 

I wonder what would happen if we applied that same approach to the teachers and 
administrators of our schools today? It might make us more reluctant to accept the 
failure of any student as "inevitable.” 

Schools must take responsibility for the motivation of students. Too often we hear 
this excuse for student failure — he simply lacked motivation and was not trying. 

We recognize that the student has little chance for success in school without motiva- 
tion, but we cannot simply fold our hands and shrug that knowledge off. We must realize 
that motivation, although an inner force, can be stimulated from without. 

In many of our middle-class homes motivation for success has been built in from the 
very beginning. We applaud when the baby utters his first syllable or takes his first 
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halting step. We shower our children with fringe benefits when they behave properly or 
when they get good grades in school. | 

We let them know what kind of success is expected, and we reward them both tangibly 
and with subtle forms of recognition when they achieve it. Our own drives for success 
are passed on to our children. We make sure that the incentive is always there. 

However* this is not true with masses of our minority children in inner cities. Many 
homes do not provide the stimuli necessary to motivate children for success in school. 

There are many reasons for this -lack of material possessions, the lack of background in 
what constitutes academic success. 

I’m sure it is not lack of wanting what’s best for the children, or lack of love. Rather 
it is the lack of the means to provide the same reward stimulus found in many middle- < 
class homes. I 

Up to now, our schools have largely abdicated their responsibilities in this area. 

Since middle-class children brought to school clearly- defined motivation for academic \ 
success, they succeeded. The school felt no responsibility for those students who did not 
bring that motivation with them. I say this is wrong. 

Schools cannot use “lack of motivation” as an excuse for their failure to educate 
children. We must overcome this obstacle, not use it as an alibi. j 

This will call for a reassessment of the basic approach used toward students. It ! 
means we will have to learn more about the “science of behavior" and the role which 
built-in incentives can play in motivating students to learn. 

Valuable research is being done in this field by such organizations as the Behavioral 
Research Laboratories in Palo Alto. The results of such research can be used by schools 
to build in incentives which are not provided by homes or by the community. 

Of course we are not going to depend solely on outward rewards or “incentives” to ; 
motivate students to succeed in school. • 

The students must feel inwardly motivated to learn because of the intrinsic value in • 

the job of learning itself. Before this can be accomplished, however, the students will I 

have to recognize the relevance of what they are asked to learn. 

Schools then have a two-pronged assignment - to supply the external incentive for 
success in school; and to promote personal motivation to learn by making the material 1 
relevant and the learning process itself a source of pleasure and satisfaction. j 

Schools must be re-organized - both outwardly and inwardly . Outwardly our organiza- 
tion needs to be altered to promote racial balance in the schools. I do not propose to enter j 
into an extensive discussion of the school segregation issue at this time, but I do feel 
strongly that an integrated setting is needed if our schools are to be relevant in the vear 
1969. 

This is a multi-racial nation; it is a nation in which each ethnic group has major 
contributions to make to its own members and to members of other groups. 

The future of the nation rests on how well these diverse groups relate to each other. j 
We must help each child build feelings of genuine respect both for his own group and for all 
others in our society. This cannot be done if racial groups are kept apart during their 
important school years. 

I am willing to concede that academic achievement can take place in racially im- 
balanced settings — provided we are willing to spend the money necessary to achieve it. j 

But the attitudes necessary for a multi-racial democratic society cannot be achieved in I 

that kind of a setting. This we must know after 300 years’ experience with separation. ) 

Although we are struggling to achieve racial integration, we cannot wait until that 
goal is achieved to come to grips with our failure to educate millions of minority children. 

Sweeping curriculum changes are needed now. The content of curriculum must be . 
made relevant to the needs of today’s students now. Our methods of teaching, too, must 
be drastically altered. 

It is not my purpose here to deprecate the contribution to American folklore of the \ 

“dedicated school marm” who carried the sole responsibility for all of the education of I 

her 25 or 3Q youngsters. | 

However, the “Miss Dove” syndrome is clearly out of place in a school program j 

geared to recognizing individual differences and in stimulating each youngster to progress 1 

at his own maximum pace. t 

What is needed is a greater role for the kind of programmed learning developed by \ 

Dr. M. W. Sullivan of the Behavioral Research Laboratories. I might add that the Sullivan \ 
program has been successfully introduced into Dr. Rhody McCoy’s Ocean Hill-Brownsville ? 
District in New York City, ' 
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I want to go on record as strongly endorsing this type of individualized instruction. 
Far from undercutting the role of the teacher, it makes the teacher much more effective 
in dealing with the widely diverse needs of the youngsters in her charge. 

Frequently we hear the teaching establishment insist on more money for higher 
salaries and smaller classes. This is a fine hope except for one thing - the current 
sources of money have just about dried up. 

The major cause for the dry-up is the high priority our country has placed on financ- 
ing a war machine and the low priority the Federal government has placed on educating 
the nation’s youth. 

A total of 79 cents of each income tax dollar goes or is spent for defense purposes. 
Only one cent of the tax dollar is spent on education and welfare. 

Until this nation establishes new and realistic goals for education, until we concen- 
trate as a people on peace and not war, until we take the onus for the support of public 
education off die local property tax, we must operate our schools with new approaches 
but with about the same amount of money we now have. 

If this means fewer high-paid administrators, so be it. 

If this means a teaching role for many of our so-called “special teachers and super- 
visors”, so be it. 

If this means fewer classroom teachers deployed in a different fashion, so be it. 

If this means that some of our master teachers receive salaries comparable to 
some of our administrators, so be it. 

If this means reducing teaching staff and adding para-professionals, so be it. 

If this means we turn some of our programs, e.g., vocational education, over to 
private industry and concentrate on the humanities, so be it. 

If this means we build large, educationally challenging and economically realistic 
new plants and end the day of the small neighborhood school, so be it. 

If this means that we narrow the number of electives for some students in order to 
provide early childhood education for all children, so be it. 

If this means keeping our schools open 12 months a year and asking those profes- 
sionals in our schools to take a one-month vacation rather than three, so be it. 

If this means having the young people in our schools decide on what in the curriculum 
is relevant and eliminate the irrelevant, so be it. 

If this means a “take over” of our schools by parents because of the procrastination 
and vacillation of some board of education, so be it. 

I am prepared to recommend that this nation take whatever steps are necessary in 
order to provide equal educational opportunities immediately for all of the nation’s chil- 
dren. 

I see the use of para-professionals as a powerful boost for the school in improving 
the performance of students. 

We want the students to feel inwardly motivated to learn because of the intrinsic 
value and the job of the learning itself. Before this can be accomplished, however, stu- 
dents will need to be able to recognize the relevance of what they are asked to learn. 

The list of changes could go on and on. However, this brief discussion is sufficient 
to show that our schools must be reorganized if they are to accomplish their purpose. 

I’d like to tell you the story of a poor Irish boy whose mother was so determined that 
he receive the kind of education needed to get ahead in this society that she maneuvered 
him out of a ghetto school and into a middle-class school within walking distance of the 
ghetto in which they lived. 

There he was exposed to middle-class children. He found this exposure challenging 
in certain ways, and found his own self-image improved by the discovery that he could do 
some things better than they could. 

He found that his attitude changed as conditions around him changed. He developed 
the skills of getting along with people across ethnic lines. 

How come that poor Irishman - who was Superintendent of Schools in Berkeley and is 
now Commissioner of Education of Massachusetts - could achieve a measure of success 
when millions of minority children who have the same at-birth intelligence and achieve- 
ment potential are failing in such large numbers? 

I am convinced it is because of my mother’s encouragement and the attitude of my 
teachers. They were convinced that because I was white, despite my immigrant back- 
ground, I could learn. They expected me to learn; they insisted that I learn. I therefore 
learned. 

Our students will learn only if: 1) their teachers expect them to learn; 2) the schools 
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fulfill their responsibility to develop motivation; and 3) the schools are reorganized to 
promote the academic and attitudinal education of all students. 

Our schools must expect that all students can learn. We must recognize that failure 
of a child in school is failure of the school with the child. Schools are only as successful 
as their students. Yes indeed, neither you nor I can be optimistic, but there is still some 
hope. 



Dr. Sullivan has just begun work in his new post as Massachusetts' Commissioner of Education with offices 
in Boston. 



1990 AD and Man’s flight to the planets 



Krafft A. Ehricke 



The national space effort, of which exploration of the solar system is an integral part, 
advances much more than knowledge of earth, the solar system and the universe. It ad- 
vances a broad range of technologies and human skills. It is a nutrient that fertilizes 
and enriches virtually every human activity, from industry, health and resources to social 
progress. It provides us with a growing freedom of operation in space as well as on earth, 
through such associated technologies as cybernetics and navigation and communication 
satellites. This freedom is important to our national security. It contributes concretely 
to the economy of our defense and provides knowledge that allows more finely-tuned dip- 
lomatic interfaces with other powerful nations. Beyond national prestige, space opera- 
tions can be a cause of national inspiration in an era of cynicism, and can be a source of 
good will among men. 

In short, a steady national space effort constitutes a nationally valuable concentra- 
tion of energy at a time when a great variety of situations invites much scattering of 
national strength. Exploring space is a constructive application of modem man's great 
technological knowledge and power. 

Along with all the other segments of the national space program, the exploration of 
the solar system has many immediate, important scientific objectives and practical bene- 
fits. But in an undertaking of such enormous scope, we must adopt a longer view of its 
meaning. To 16th-century Europe, America’s immediate return was gold. Its long-range 
return, however, was much greater. America contributed a new dimension to human 
civilization. Today the time between immediate return and long-range promise is meas- 
ured not in centuries but in decades. Therefore, the long-range promise must be recog- 
nized. The profound significance of solar system exploration must be gauged in the con- 
text of a greater central objective. 

This central objective is the acquisition of the solar system as a source of knowledge, 
technological advancement, raw materials, resources and for the cultivation of existing 
or new biological resources wherever feasible and practical. 

Why look for resources beyond earth? Our earth must be protected and preserved 
as the natural home of humanity, because its oceans, atmosphere and living mantle are 
unparalleled in the solar system. Terrestrial resources are limited. Exploitation of 
these resources is restrained by the need to preserve the balance of nature, the ecosys- 
tem* This ecosystem, the product of two billion years of organic evolution, has generated 
an environment which must remain essentially as it is if we want to continue exploiting 
its' resources and still maintain a firm base for the future of terrestrial mankind. Only 
the progressive use of the vast and virtually inexhaustible resources of the solar system 
can make this possible. 

Earth, a large space ship, travels in a convoy. Where and when practical, we will 
board, occupy and utilize our companion space ships. Since the other bodies in the solar 
system are not unique in the same sense as is earth, they are expendable and transform- 



*A great portion of this material is taken from a book, scheduled to appear in May, 1969: 
Exploring the Planets , by Krafft A. Ehricke and Betty A. Miller, published by Silver- 
Burdett, a Division of General Learning Corp., Morristown, New Jersey. Printed with 
the permission of Silver-Burdett. 
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able^ On many other worlds we are not subject to the restraints of preserving and en- 
larging a vital ecosphere. With nuclear charges, we can tear an asteroid apart and gain 
access to valuable minerals at its core. We can conduct nuclear mining on Mercury rather 
freely. In space, and on other worlds, once the absence of native life is established, we 
need not worry about contamination, spoilage, waste or refuse for a long, long time to 
come. Other planets, such as Mars and perhaps Venus, are potential incubators of life. 
By fertilizing these worlds, we may become builders of new ecospheres. The scope, 
grandeur and promise of this challenge will not be overlooked by nations which history 
will recognize as the pioneers of our era. 



Space capability, and the sum total of all the associated skills and capabilities emerg- 
ing from it, provides an indispensible basis for future options on behalf of peace and sur- 
vival for all mankind. Knowledge of and access to the solar system is more than a matter 
of curiosity; our very future hinges on it. 

Mercury is a small planet whose moon-like surface is slightly larger than Africa 
and the Americas combined. Its interior is probably rigid and cold. The surface is solid 
and rocky. Intense thermal shocks between day and night temperatures and the massive 
impact of cosmic debris during the early period of the solar system probably created 
huge cracks and fissures. 

Violent solar plasma storms must have caused a breakdown of major surface features. 
Erosion of craters and mountains probably produced a rough, crackeled surface, covered 
with boulders, rubble and dust. Daylight bathes the countryside with the brilliance of a 
fully-lit TV studio. Venus and earth periodically reach great brilliance in Mercury’s sky, 
illuminating the landscape at night. When a particularly intense solar flare hits, the ground 
in shaded areas may emit a faint glow resulting from interaction between high-energy 
solar protons and atoms on the surface. Mercury is in the “cleanest” region of the solar 
system, as far as meteoritic dust is concerned. Micrometeoroid impacts are not likelv 
to be a great worry for visitors. 

The high density of Mercury - the highest in the solar system with the possible excep- 
tion of Pluto - suggests a greater abundance of heavy elements than on earth: chromium, 
iron, nickel, tungsten, etc. Mercury probably is also a good place to look for rare earths 
and mercury. Its potential future utility is therefore considerable. 

Venus most closely resembles the earth in size, mass and surface gravity. But 
there the similarity ends. The results of the United States Mariner II, V and the Russian 
IV Venera have dramatically increased our factual knowledge of this planet’s charac- 
teristics. 

Dense cloud layers obscure the surface. From earth-bound radar measurements 
and from the radiometer measurements of Mariners II and V, it can be inferred that most 
of the Venusian surface is made up of mountains and deserts. Two major mountain ranges 
at least as large as the Rockies have been discovered by radar experiments. The Alpha 
range runs north-south for at least 2,400 miles; the Beta range runs east- west and is even 
longer. Ice may possibly be found at the poles or on top of high mountains. 

The surface is extremely hot, dry and under atmospheric pressure so high as to 
cause strong refraction, that is, the bending of light rays. If sunlight penetrates to the 
surtace (as it does at least in the equatorial regions, according to Venera IV), it would be 
visible during the Venusian night as an eerie glow between the zenith and the horizon. 
Standing on Venus, one would have the impression of being at the bottom of a gigantic, 
a canyon, on whose “walls” are reflected distant objects and events. 

• ..u j 6r 1_ su ’\ li 8 ht does not penetrate, abyssmal blackness prevails, similar to that found 
in the depths of our oceans. A rainbow-like sheath of light would flicker in the immediate 
vicuuty of active volcanos that, if visible from some distance, would seem to float in the 

fh u aU ^L ° f itS high densit y» ^ atmosphere is probably less turbulent than that of 
tne earth. The temperature decreases with altitude, and it is quite cold above the cloud 
layer. 

It is hard to envision the rise of life on Venus under presently known conditions. 
However, its existence cannot yet be ruled out with certainty. Abiogenic organic matter 
is probably present if the planet harbors no life. 

Mars is very dry, by earth standards. The amount of open surface water and ice on 
the entire planet would barely fill the basin of one of the Great Lakes. If limonite abounds, 
water, hence oxygen and hydrogen, is potentially plentiful. If water is available, man could 
decompose it into oxygen for breathing and hydrogen for fuel. Aside from using mechani- 
cal means for extracting the water, it may be possible to introduce organic catalysts (en- 
zymes) to liberate water on a large scale from limestone in the dust deserts, supporting 
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not only manned bases, but even a Martian agriculture. 

TTie interior of Mars is unknown. The pictures from Mariner IV provided no indica- 
tion of recent volcanic activities. This apparent lack of geologic activity for a long period 
of its past could indicate that the Martian interior is cold and rigid. It could also mean 
at layers of permafrost, unbroken for ages because of the lack of geologic activity, have 
effectively sealed large deposits o;i: liquid water underground. If so, these deposits could 
be tapped on the earth. However, more facts are needed for a definite conclusion. 

Scientific interest in Mars centers on life and comparative planetology. To take the 
latter first. Mars is of interesc because it resembles both earth and moon. In size Mars 
is comparable to Mercury, and in density it is comparable to moon. Mars is located at 
the inner border of the asteroid belt and must therefore have been bombarded for longer 
periods after its formation than was Mercury, and more violently than was moon. Mars 
will provide us with yet another “still picture” of planetary evolution, at a state different 
from that of Moon, Mercury, Venus and earth. Mars might be called a little earth in 
hibernation. Its metabolism, in terms of water, air and solar cycling power, resembles 
that of earth, except that it is slower and more feeble. Therefore, the currently planned 
search for extraterrestrial life concentrates on Mars. 

However, conditions that tend to inhibit or prevent life are manifold. The dryness of 
Mars must have existed for geologically very long periods, judging by the age attributed 
to the observed crater formations. Mars receives only half as much solar energy per 
unit of surface area as does earth. Its atmosphere is rich in carbon dioxide, but, like 
that of Venus, it is strangely poor in nitrogen. Because of its greater distance from the 
sun, solar flares are more subdued on Mars than near the other terrestrial planets. But 
a sence of a magnetic field leaves all of the atmosphere unshielded against solar particle 
radiation. Since there is virtually no oxygen in the Martian atmosphere, there are no 
layers of atomic oxygen and ozone. 

The Martian surface is therefore exposed to solar ultraviolet radiation that is deadly 
to organic life. Life may, however, exist underground or may have developed organic 
protective devices against solar ultraviolet radiation, thus permitting existence on the 
open surface. Seasonal changes are more extreme than on earth, at least at the surface, 
ecause of the greater ellipticity of Mars* orbit. Low temperatures are bound to slow 
down the pulse and evolutionary tempo of life. However, the temperatures are not below 
the tolerance of organic life. 

Beyond Mars, the distance between planets grows from a fraction to several astro- 
nomical units. The first of these gaps is filled with a large number of asteroids (small 
bodies of irregular shape) measuring from 480 miles to less than 1 mile in diameter. 
Collisions between members of the large asteriod population must be comparatively fre- 
quent, by cosmic time standards. 

The primary objectives of asteroid exploration are: (1) Me re and better statistical 
data on the asteroid population as a whole; (2) study of the asteroids as individual celestial 
bodies; and (3) investigation of their material composition and structure. The origin of 
the asteroid belt and its relation to certain types of meteoroids bears importantly on the 
nature and history of the solar system. We may, in the not-too-distant future, try to 

snatch a tiny asteroid and bring it into earth orbit for detailed studies by scientists 
of many nations. 

Aside from the scientific importance of exploring the asteroid belt, knowledge of 
the meteoroidal environment between Mars and Jupiter is important to mission planning 
and spacecraft for survival enroute to the Jovian planets. 

Comets are objects of extremely small mass but are frequently enormous in size. 
At a great distance from the sun, roughly near Jupiter or beyond, the spectrum of an 
entire, tailless comet is that of sunlight reflected on solid bodies. As a comet approaches 
the sun, frozen gases begin to evaporate and the spectrum characteristic of gases begins 
to appear. As a comet passes close to the sun, a million miles or less, the spectrum 
changes to that of atomic iron, nickel, sodium, potassium and ionized calcium. Thus it is 
known that comets contain gases and metals. 

The spectrum shows that most of the gases are free radicals, that is, compounds in 
which an atom of one kind binds fewer atoms of another kind than it could (less than its 
so-called valence). For example, a nitrogen atom can bind three hydrogen atoms, forming 
ammonia (NH3). The compounds NH and NH2 are therefore free radicals of ammonia. 

A carbon atom can bind four hydrogen atoms to form methane (CH 4 ). CH, therefore, is a 
free radical of methane. CN is a free radical of the poison dicyanide (NCCN) or of potas- 
sium cyanide (KCN). OH is a free radical of water (H2O). 
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Free radicals are very intriguing substances. They are highly unstable under terres- 
trial conditions. They combine readily with other substances to attain their full valence 
value. The reactions are exothermal, that is, energy is released as in a combustion or 
an explosion. In space, however, these materials are isolated and are therefore preserved. 
They could be used as spacecraft fuel. 

Unmanned probes are the first step in solar-system exploration and the source of 
engineering information for manned operations. The launch vehicles, upper stages and 
space propulsion modules needed to send unmanned probes to every planet and to many 
asteroids and comets are now available or well within the capability of today’s technology. 

In the 1970’s and 1980’s, spectacular successes can be gained by unmanned missions 
that take full advantage of present technological capabilities and exploit opportunities of 
the near future to close many knowledge gaps. These successes carry sizable returns 
in terms of scientific knowledge, historic firsts, national prestige and perhaps inspiration. 
The resulting environmental data and the attendant technological advances in instrumenta- 
tion, navigation, information handling and long-duration spacecraft operations will con- 
tribute importantly to the definition and practicality of manned planetary missions. 

Manned missions are the only way in which the occupation and utilization of selected 
portions of the solar system can be realized. But the advantages are expensive. Manned 
missions require large, advanced propulsion systems, life support systems and space- 
craft capable of returning to earth. Heavier payloads and higher mission energies are 
involved. Thus, crew participation is truly worthwhile only for missions that are too 
complex for unmanned spacecraft. These missions emphasize active experimentation 
with on-the-spot evaluation and alternative actions in response to findings. Manned mis- 
sions are required for the establishment of partially- or fully-automated research sta- 
tions and, above all, missions that involve using mining or processing local resources. 

Manned missions require a thorough analysis of their objectives and of the most 
efficient approach to meet these objectives. If warranted by the value of the extraterres- 
trial object, all activities, that is, exploration, occupation and utilization, will come into 
play. By comparing the value of unmanned and manned operations, it is possible to realize 
the broader and more long-range role of manned operations and to assess more realistic- 
ally when active manned participation becomes worthwhile at various destinations. This 
assessment should be the controlling factor in deciding whether or not a planetary mis- 
sion is to be manned. 

There are three operational methods available to manned missions: Remote sur- 
veillance, deployment and control of probes, and manned landings. The first two can be 
employed in flyby and orbit. The third is based on an orbiting manned spacecraft. Thus, 
capture either is limited to orbiting or may involve landing. The first point of the sub- 
sequent discussion is a comparison of mission types. This comparison must include the 
time factor. Flyby of Venus or Mars is the earliest practicable mission group, beginning 
in the late 1970’s. Mars or Venus orbiting missions could be planned for the early 
1980’s. Mars landing or Jupiter flyby missions are hardly feasible before the middle or 
late 1980’s. 

The spacecraft’s destination payload is made up of remote surveillance equipment, 
probes and Landers. Remote surveillance is simpler from orbit than from flyby, because 
more time and fewer changing conditions are involved. The equipment required, such as 
sensors and data processors, is highly developed now and will be still further advanced 
when manned missions become feasible. 

Whether to do a flyby mission in the 1970*s or concentrate on a later, yet more worth- 
while, capture mission is a very complex question. Capture clearly offers a superior, 
longer-range solution for Mars, Venus or Mercury missions. This does not mean that 
manned flyby missions are never worthwhile. A manned Jupiter flyby, for example, is 
almost certainly worthwhile, because of the abundance of observations and samplings that 
can be made regarding the planet, its environment and its far-flung satellite system. 
But in most cases manned flyby missions are not competitive with unmanned Orbiter or 
Lander missions. The more distant future offers possibly more justifications for flyby 
missions. Future bases in the solar system can be supplied from earth more economic- 
ally by flyby than by orbiting, that is, by inserting only the supply cargo rather than the 
entire vehicle into orbit around the planet. Round-trip time for an orbiting mission is 
comparable to, or even shorter than that required for flyby. A crew size of from eight 
to 10 is required for either mission. The principal difference lies in the over- all velocity 
requirement and thus the orbital launch weight of the vehicle. 

Landing missions are an extension of orbiting missions. The vehicle must go through 









the same flight pattern in both cases. However, for landing the minimum payload level is 
dictated by the manned Lander. Two Landers should be carried to provide back-up in 
case of an emergency which would otherwise leave the landing crew stranded. Further- 
more, landing missions require two or three more crew members. These factors add 
up to a significantly higher payload. Thus the launch weight is higher, and it is more 
expensive to put the vehicle in an earth parking orbit. The mission velocity is the same, 
but Orbiter and Lander missions can be very different with regard to cost and mission 
operations. 

Should an orbital mission include a landing? Not necessarily. There are, of course, 
several factors that make a landing mission attractive, where such a landing is possible. 
These factors include scientific interest, prestige and the inspirational effect of man land- 
ing on another planet. 

On the other hand, if manned missions are long in coming, unmanned probes will have 
pre-empted the more basic scientific reasons for landing. The justification for a manned 
expedition will almost certainly determine whether the mission should include landing. 
Exploration alone, in the sense in which this term is used today, most likely will no longer 
be the only consideration, but will be replaced by samplings and experimentations. Land- 
ing operations necessarily involve many preparations just to explore a pinpoint on a 
planet s surface. On earth we make an effort to go into orbit because the advantages of 
global exploration from orbit are apparent to everyone. With 1980 remote-sensor tech- 
nology, an entire planet can be explored rapidly and in great detail from orbit. Many un- 
manned Landers can be carried in place of one maimed landing vehicle. The unmanned 
Landers would allow detailed examination of several ground locations. Such Landers would 
be under the control of the crew orbiting the planet. Sample retrievers can then be dis- 
patched to the most interesting areas. Thus, a crew in orbit can conduct a level of plane- 
tary exploration that is comparable in detail to that of a landing mission, but more varied 
since several landing locations can be covered. This can be done with spacecraft payload 
weights that are less than or equal to those involved in a landing mission and at less risk 
to the crew. Thus, activities associated with the utilization of resources, with biological 
experimentations or special investigations will become the principal potential reasons for 
landing on Mars, Mercury, asteroids and satellites of outer planets. The effort which 
must be devoted to the development of a landing vehicle for an early Mars landing mission 
would slow the development of a truly adequate interplanetary vehicle. The strength of 
this, argument depends on what is meant by a truly adequate vehicle. Basically, such a 
vehicle should not be limited just to Venus and Mars missions. Its range should extend 
from Mercury to Jupiter. It should have enough power to provide safe and reliable trans- 
portation. 

The above discussion shows that transportation is the key problem of manned solar- 
system flight. Two important rocket propulsion characteristics are thrust and propellant 
consumption. The thrust should be high enough to provide a spacecraft acceleration of 
at least O.OcOl g. It would be better, however, to have an acceleration somewhere be- 
tween 0.001 and 0.01 g. Propellant consumption depends, of course, on the thrust level. 

Reduction of propellant consumption per pound of thrust produced is at least as sig- 
nificant in astronautics as an increase in mileage is to automobile driving. The amount of 
thrust in pounds obtained for each pound of fuel consumed in one second is called the 
specific impulse. With a good chemical propulsion system, a spacecraft can sustain a 
thrust force of, say, 10,000 pounds while consuming about 25 pounds of propellants per 
second. The specific impulse is therefore 10,000/25 = 400 seconds. The specific impulse 
is measured in seconds because the units of pounds cancel out in the equation. Reducing 
propellant consumption means increasing the specific impulse. An increase in the specific 
impulse is of crucial importance in space propulsion, because it means that a given mis- 
sion requires less fuel. The initial weight of the spacecraft in orbit is reduced corre- 
spondingly. The amount of fuel required to place the spacecraft in an earth parking orbit 
is also reduced. 

A chemical propulsion system is defined as one using a fuel and oxidizer as pro- 
pellants, achieving up to about 450 seconds' specific impulse and being able to attain any 
desirable level of thrust acceleration. Nuclear propulsion is defined as a solid-core 
reactor, primarily the graphite reactor presently under development, using uranium-235 
as fuel and hydrogen as propellant. Specific impulses up to about 850 seconds and thrust 
accelerations of 0.1 g or higher are attainable with a nuclear engine of 250,000 lb thrust, 
called NERVA II. Nuclear-electric propulsion produces specific impulses of between 
6000 and 15,000 seconds. However, the attainable thrust is very low. The family of 
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advanced nuclear propulsion systems includes three major types discussed below. All 
reach specific impulses in the thousands of seconds. 

The combination of a high-thrust NERVA II-powered launch module and an electric 
space vehicle results in lower orbital launch weight than either the all-NERVA or the 
all-electric solution. This combination offers mission capability to the asteroids and 
Jupiter for essentially the same weight of about 2.2 million pounds. The longer transfer 
time allows the low thrust system time to reach the required velocities. Whether a 
nuclear-electric spacecraft is able to operate in the more debris-filled regions beyond 
Mars remains to be seen. Electric spacecraft are relatively sensitive to dust and micro- 
meteoroids, because they have very large radiator areas necessary to pass the excess 
heat into space. For manned vehicles, these radiators have surface areas ranging from 
a fraction of an acre to over an acre. 

For better alternatives we must look to more powerful and, above all, more rugged 
propulsion systems. These systems alone promise freedom of operation in the solar 
system. They would permit a greater safety margin, and increase the chances of success. 
Such systems will not be available until the mid-1980’s to the 1990’s. 

By that time, the world will have become accustomed to the use of space and its bene- 
fits. Vast quantities of data will have been accumulated by unmanned probes. Much more 
will be known about the planets, the asteroids and the conditions in interplanetary space. 
As a result, new or different concepts will govern the means and purpose of manned mis- 
sions. There will also be great advances in propulsion and power generation technology 
as well as in instrumentation, such as remote sensors, data processing, communication 
and microelectronics. Manned flights will no longer be based on exploration alone, but 
will include applications. Interplanetary vehicles will be required to reach beyond just 
Venus or Mars. Emphasis will be placed on short transfer times, as well as a healthy 
design margin for greater chances of success. Just barely getting there will no longer be 
satisfactory, because we will already have "gotten there" by means of unmanned probes. 

Aside from nuclear-electric propulsion, three concepts of advanced nuclear propulsion 
systems offer a specific impulse in the thousands to tens of thousands seconds, and at a 
higher thrust level than the electric system. These three concepts are the gaseous core 
reactor, the nuclear pulse and the controlled thermonuclear reactor. The Gaseous Core 
Reactor operates on the same principle as the Nerva Reactor, namely, the heating and 
expulsion of hydrogen. The difference is that the nuclear fuel is so hot that it is gaseous 
instead of solid. The hydrogen is heated to much higher temperatures, causing the spe- 
cific impulse to reach values between 1700 and 500 seconds, depending on the degree of 
perfection of the engine. Thrust accelerations of 0.01 g or higher can be obtained. The 
nuclear pulse engine propels .the spacecraft by the detonation of nuclear charges behind 
the vehicle. These charges, called pulse units, contain small nuclear detonation units of 
safe explosive power as fuel, and metals as propellant. The explosion turns the metal into 
a plasma and hurls it at the aft end of the vehicle where it is intercepted by a pusher plate 
whose shock absorber system softens the impact for the crew. This may be compared 
to the action of tires and shock absorbers in an automobile. During propulsion, the pulse 
units are ejected and set off at the rate of about one per second. Several thousand pulse 
units may be needed per round-trip. Any desired thrust can be attained at specific im- 
pulses ranging from 2500 to over 10,000 seconds, depending on how well the drive is de- 
veloped. The drive is safe for the crew but not for the ship’s environment. Therefore it 
could safely be used in the solitude of earth- moon space and the vastness of interplanetary 
space, but not readily in near-earth orbits. The controlled thermonuclear reactor gen- 
erates energy by nuclear fusion in which heavy hydrogen (Deuterium) and the Isotope 
Helium-3 react at 100 million degrees in a magnetic bottle to form the common Helium-4 
and protons. These reaction products are mixed with Deuterium propellant and the hot 
gas is exhausted, providing thrust. Specific impulses of 6000 to over 20,000 seconds are 
attainable at thrust accelerations of 0.0005 to 0.001 g. This is the most complex of the 
three advanced nuclear drives. The nuclear pulse is least complex. A comparison among 
the various advanced nuclear systems and the nuclear-electric drive shows the nuclear 
pulse to have the most favorable characteristics. 

Acquisition of the sol'd* system for humanity, in particular for its resources, depends 
ultimately on the availability of the nuclear pulse drive. 

The nuclear- test-ban agreement unintentionally inhibits its development at this time. 
It is highly desirable and important that the test-ban agreement be altered to permit the 
use of nuclear pulse propulsion under safe conditions in interplanetary space and in earth- 
moon space. 









■ •.‘••■■-■-•■'i i-'-'i-.-.U' . \ v ", 






Necessity provides the reasons for making space operations a matter of routine. 
In the next 30 years, the process of converting once alien and hostile space into a useful 
and enjoyable resource will be accelerated greatly. The discovery of our civilization’s 
many needs for space has hardly begun. Thirty years ago, a projection of needs leading 
to today's routine space applications and operations in earth orbits sounded preposterous. 
What are the needs that now suggest incentives for the “preposterous” thought of making 
solar-system operations routine? New, not- yet- anticipated needs will arise from the inter- 
play of space with our growing civilization. However, we do not have to rely on unknowns 
to make our case. There are foreseeable needs, resulting from a rather unique and fas- 
cinating confrontation. The need to elevate the living standard of over half the present 
population, and to accommodate billions more properly in the next 30 years, sparks 
greatly- increased demands for raw materials and food. This adds up to an “irresistible 
force” that, in the foreseeable future, will meet the “immovable object” of strictly 
limited earth resources. These limitations represent the difference between using 
and ravaging earth. 

This small planet alone cannot indefinitely supply us, provide adequate living space 
for human, animal and plant life, and maintain environmental balance so essential to our 
sanity and survival. Earth’s resources, including those from the oceans, must eventually 
be supplemented from extraterrestrial sources. Space and other planets are not outlets 
to relieve the present world population pressure. This problem can be resolved only on 
earth. But the better we can preserve our planet as a healthy setting for mankind, the 
greater will be the number of people accommodated without hardship. 

We need increasing quantities of inorganic raw materials for industrial purposes. 
Some of these, such as mercury and gold, are becoming rare on earth even now. Others 
will also become rare in the face of rising demands. The most likely sources of valuable 
heavy metallic minerals are Mercury and some of the asteroids. Distance and transpor- 
tation time are no object, once the supply process is developed. Transportation cost can 
be reduced to competitive values bj' developing appropriate propulsion systems. The 
nuclear pulse drive could be developed even with our present technology. All these fac- 
tors, plus the expendability of other worlds, far outweigh the nearness factor used in 
arguments for ocean versus space exploration. The point is that we must look elsewhere 
as the supply of easily-accessible raw materials diminishes on earth. The future will 
show what can be obtained economically by ocean-floor mining and by mining extra- 
terrestrial deposits. 

We will of course continue to use terrestrial resources. We will increase the skill 
and scope of their exploitation, with special emphasis on the oceans. Learning more about 
earth by exploring the moon and planets will contribute importantly to this goal. As we 
gradually begin to complement earth's resources with extraterrestrial resources, we will 
need adequate nuclear interplanetary transports. Proper transportation is the key to effi- 
cient use, and efficient use is the key to a market. A market is not an independent thing 
in itself, but is created by a product and transportation. Thus, the key to efficient use of 
the solar system is the giant nuclear pulse transport capable of pushing millions of pounds 
of payload. It will draw the planets together just as the great ocean vessel compressed 
the space between the continents. 

Some people may’ wonder if we can afford all this. “Why spend vast sums in space, 
if they are so urgently needed on earth?” is a common question. These sums are spent 
on earth and for the benefit of people. Can humanity afford to spend five to 10 trillion 
dollars in the remainder of this century for defense against itself? Can humanity afford 
nor to spend it on improving its human resources (world health, world education), on de- 
veloping its terrestrial resources (world land development, ocean utilization), and on un- 
locking its solar-system resources? 

The question seems trivial; and yet, we as a species appear incapable of doing the 
obvious. It is as if we are caught in a nightmare - knowing that we must run fast, yet 
being unable to move, to act rationally. We have not yet freed ourselves from the entangle- 
ments of ancient notions. Our minds are befuddled, our vision is clouded, our foresight 
poorly developed. Neanderthal men of the space age, we are not yet free and mature 
enough to face up to the potentials of a cosmic future. For thousands of generations have 
we dreamt in the womb of earth’s ecosphere. Now only a generation or two is left for us 
to be born again into a greater world in which there are many mansions. 
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Professional action: The dynamics of 
an industrial arts association 

Howard S. Decker 

It is always nice to begin a general session with some sort of an agreement; and, if we 
can agree that one of the meanings of dynamics is the pattern of change or growth of ob- 
jects or phenomena, then it must inevitably follow that I have license to pay tribute to j 

some of the historical figures whose activities gave relevance to our meeting here today. ; 

I would like to pay tribute first to that wonderful art teacher. Miss Daristhe L. Hoyt, 
who addressed the Industrial Art Teachers Association in 1882 on die subject of The Indus- 
trial Arts, Their Relationship to Fine Arts; to S. R. Thompson of Lincoln, Nebraska, who 
petitioned the National Education Association and who was die first president of the Indus- j 

trial Education Department of the NEA in 1876; to Charles A. Bennett, one of the founders j 

of the Manual Training Teachers Association of America, which later became the Ameri- j 

can Manual Training Association and even later the Eastern Manual Training Association; < 

to William S. Mack, Western Manager of Prang Education Company, for his leadership in j 

founding the Western Drawing Teachers Association in 1894, which became the Western j 

Drawing and Manual Training Association and finally the Western Arts Association in ' 

1919; to Charles R. Richards, president of the American Manual Training Association in j 

1898 and 1899, who led the movement to join the Eastern Manual Training Association j 

with the Eastern Arts Association in 1909 and who, with his colleague, James P. Haney, j 

brought together educators and industrialists to form the National Society for the Pro- j 

motion of Industrial Education, which later became the National Society for Vocational ) 

Education, which in turn became the American Vocational Association on March 20, 1926; * 

to Robert Selvidge for his work in founding the Manual Arts Conference of the Mississippi I 

Valley in 1908 and who, according to the History of the American Vocational Association, ! 

spearheaded the revolt of industrial arts teachers against the manner in which AVA handled j 

the affairs of those industrial arts teachers who were members of that association and j 

which led to the amending of the constitution of the AVA to create the Division of Industrial j 

Arts. j 

But, enough of the ancient histories of associations which led to the formation of our 
own. Rather, Jet ustakealookat some of the concepts which motivated these persons and 
why they did the things they are so noted for. 

Industrial education in the United States has developed under several somewhat dis- 
tinct philosophies of what should constitute the education of young men and women, and, 
from the beginning, these philosophies have been in opposition. 

Woodward’s original approach to manual training as a part of a three-phase systems j 

approach to engineering education received opposition from: j 

(1) the engineers; 

(2) the Sloyd utilitarians, led by Larsson; 1 

(3) the industrialists who wished to create narrow specialized tradesmen; and j 

(4) the progressive educationists, who eventually so modified the program that Wood- 
ward was wont to remark, upon viewing some underground experiments by a member of ; 

the Washington University staff, “Has manual training come to this?” I 

There were others who advocated that manual training had no value unless it includes 
certain art activities and, as late as 1922, Charles R. Richards petitioned the General j 

Education Board of New York City to conduct a national survey of the industrial arts, 
which resulted in the publication of the report entitled. Art in Industry. Many colleges j 

and secondary schools still have joint fine and industrial arts departments. j 

After the passage of the Smith-Hughes Act, a great number of educators began to see 
manual training and industrial arts activities as necessary prerequisites to effective 
vocational trade training. However, in the end, it was the Dewey progressives headquar- 
tered at Teachers College, Columbia University, who eventually won the field. Simply 
stated, Dewey saw industrial arts as a way to develop in the young an industrial intelligence, 
not mere trade efficiency. Teachers College, Columbia University, progressed from 
manual training to manual arts to industrial arts within a period of 15 years. As Teachers 
College-trained administrators were sent out into the field and became the principals of 
the thousands of evolving junior high schools, they led the fight in the adoption of industrial 
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arts as a required subject in the public schools of this nation. This faction centered its 
activities around the Eastern and Western Arts Associations and the NEA. 

A young graduate of Teachers College, also dissatisfied with the manner in which the 
industrial arts profession was being treated by professional associations, beginning in 
1936 r held industrial arts meetings at NEA and American Association of School Adminis- 
trators conventions, which in 1939 led to the founding of the American Industrial Arts 
Association. This still-not-so-old Columbian graduate is sitting on this platform. Of 
course, I refer to Dr. William E. Warner, the first president of the AIAA. 

The AIAA grew and prospered under a variety of leaders, including Heber Sotskin, 
elected first vice-president at the 1939 meeting; Gordon O. Wilbur, first president of the 
AIAA to be elected by mail ballot; Burl N. Osbum, who served as president of the Asso- 
ciation, incorporator of the Association, and editor for many years of the Industrial Arts 
Teacher; George Ditlow, who developed the AIAA convention into the large and profitable 
venture that it is today, and many others too numerous to mention. 

As the Association grew, it began to expand its activities, and special interest groups 
were formed. The American Council on Industrial Arts Teacher Education had its first 
annual meeting in 1951. At that same meeting, an organizational meeting was held to 
initiate the American Council of Industrial Arts Supervisors, and state representatives 
of the AIAA were appointed. 

In 1955, a National Council of Officers of State and Local Industrial Arts Associations 
was formed, and the executive board was expanded to include a vice-presidency for 
Canadian teachers of industrial arts. 

Five executive secretary-treasurers have served the Association: John J. Hatch 

from 1939 to 1947; D. Arthur Bricker from 1947 to 1953; Kenneth W. Brown from 1953 
to 1960; Kenneth E. Dawson from 1960 to 1966; and from 1966 to 1969, myself. 

In 1942, the AIAA became a department of the National Education Association. How- 
ever, it was not until 1960 that the decision was made to move to the National Headquarters 
Building. At the time of this decision, the total assets of the Association were somewhat 
less than $6,000. With the move to Washington in 1961 and a considerable financial boost 
by the Ford Motor Company and the National Education Association, the AIAA began a 
radical growth pattern which continued until 1965. 

In 1961 to 1965, the Association enrolled almost one- third more members and, begin- 
ning in July 1966, began a second growth pattern which has almost doubled the previous 
membership. Using just two categories of membership, life and regular, we are approach- 
ing the 8,000 mark. During the business meeting at this convention, I plan to announce 
that the reserves of the Association are over J.O times the figure reported for 1960. At 
the same time, I must report that industrial arts membership in the Eastern and Western 
Arts Associations is almost nonexistent and that membership in the Industrial Arts Sec- 
tion of AVA is in the vicinity of 1,300, with about 800 of these being members of AIAA. 

The phenomenal growth of the AIAA since its formation can be attributed to its stead- 
fast policy of viewing industrial arts as a part of general education and its status as the 
only professional association which devotes its entire energies to the promotion of indus- 
trial arts education at all levels in the American school system. 

As executive secretary of the AIAA, it gives me special pleasure to report on the 
sound membership and financial basis upon which we operate and to pay tribute to the 
many individuals who have made this possible and especially to those who are represented 
on this platform today. 

If this, then, briefly, is the past and present of the AIAA, what shall be its future? 

Federal legislation. As I am sure you realize, the AIAA is active in the area of fed- 
eral legislation. The first target of die AIAA was the National Defense Education Act; 
and, as early as 1961, the minutes of the executive board mentioned this goal. Industrial 
arts was included in Title XI of die NDEA in the spring of 1965; and, in October of 1966, 
industrial arts became one of the categories of Title III of the NDEA. 

At the present time, industrial arts is eligible to receive assistance from almost every 
general education federal act. Beginning in 1967, the Association has worked diligently 
through the state association officers, state supervisors of industrial arts and the AIAA 
state representatives to secure adequate funding, especially for Title III of NDEA, which 
has meant so much in purchasing equipment for industrial arts laboratories. 

Beginning with the last year of the Johnson Administration, with the escalation of the 
•war in Viet Nam, until the present, there has been little opportunity for our profession to 
initiate legislation. At such time as additional federal monies for education become 
practical, then our Association must push for additional categorical legislation. However, 
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in the interim, the Association has endorsed the $6 billion NEA package designed to re- 
lieve the burden of increased teacher salaries from the local boards of education. 

Outside financing . At the present time, less than half of the budget of our Association 
is derived from membership dues; and, in addition, during the year just past, the Associa- 
tion was able to secure financing from outside agencies, including the US Office of Educa- 
tion and the Rockwell Manufacturing Company, to the extent of almost equaling the total 
amount collected from the dues of its regular and life members. 

Outside financing made it possible for your Association to: 

(a) conduct five regional institutes throughout the United States, involving several 
hundred state association personnel, in the area of leadership training; 

(b) conduct a national symposium in which over 85 teachers, supervisors and teacher 
educators participated; 

(c) produce eight color films and four tapes on subjects of professional interest (and 
I am happy to report that these tapes and films are in great demand in our profession); 
and 

(d) conduct, after this convention, a post- convention meeting of state association rep- 
resentatives to plan rather intensive assistance to one or two of our state groups for the 
purpose of strengthening their in-service training efforts. 

I sincerely hope that we will continue our efforts to receive outside financial assist- 
ance. At the present time, the AIAA is developing two new proposals designed to further 
this end. 

Publications . The AIAA has long been a major publisher in the field of industrial 
arts education, and your Association has consistently published five issues per year of 
The Journal of Industrial Arts Education and a great assortment of brochures and audio- 
visual aids. 

These publications have been a constant drain on the finances of the Association, since 
for the most part our publications have not been purchased widely by the industrial arts 
teachers in the field. Our most recent audio-visual publications have done slightly better, 
and they include two slide/tape presentations developed by Everett Israel at Fitchburg 
State College; and, of course, the films and tapes developed at the Washington Symposium. 

Dr. Ronald Koble, currently chairman of our Publications Committee, has made a 
serious attempt during the past year to sample the membership of our Association in order 
to determine the types of publications which industrial arts teachers feel they need to 
see, are willing to read and to purchase. The result of Dr. Koble’s survey of more than 
500 members of our Association has been made public at this convention, and I trust this 
will serve as a guide to our incoming executive secretary. 

Your Association has had good success in developing material for publications by 
agencies outside our field. In 1967, Dr. Robert Woodward and myself wrote a chapter 
for the Curriculum Handbook of the American Association of School Administrators; and, 
in 1968, Dr. Ralph Bohn and myself placed an article in the Bulletin of the National Asso- 
ciation of Secondary School Principals. This article was also made available by the 
NASSP through its reprint service. Through these publications, some 50,000 administra- 
tors were able to read something about the latest developments in industrial arts education. 

The work of the AIAA in the area of publications must be continued and reinforced. 
We are the only Association which is exclusively devoted to the problems of industrial 
arts education, and there is really no George for us to let do it. 

Community relations. Industrial arts and its relationship to the community of scholars 
and the larger community must be strengthened. The AIAA, over the past few years, has 
developed a relationship with other educationally-oriented groups, including The World 
Confederation of Organizations of the Teaching Profession and the Consortium of Profes- 
sional Associations for Study of Special Tfeacher Improvement Programs. This Consor- 
tium includes such organizations as the Modern Language Association of America, the 
American Historical Association and the Association of American Geographers. Dr. 
Ralph Bohn and myself are your delegates to this Consortium; and, early this year, we 
submitted a list of persons in industrial arts to be included in a large scholarly meeting 
under the auspices of CONPASS. However, since I am writing this manuscript in early 
March, I cannot report on its outcome. 

In addition, Dr. John Conaway is acting as liaison between the AIAA and the American 
Association of Colleges for Tfeacher Education and the National Council for Accreditation 
of Tfeacher Education. Your National Office has also developed an excellent professional 
relationship with the industrial arts division of the AVA. The relationship of AIAA to the 
National Aeronautics and Space Administration has resulted in their excellent publication 
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in the industrial arts field. 

In many other ways, your Association has achieved relationships with other parts 
of the educational community. Much still needs to be done. It would be my hope that the 
AIAA would continue to implement relationships with other educationally-oriented groups 
including the Association for Supervision and Curriculum Development, the National Sci- 
ence Foundation and Civil Aeronautics Board. 

In the area of our relationship to the larger American community, our efforts have 
been minimal. I recommend that the AIAA develop a massive program to acquaint the 
American public, and particularly the parents of American boys and girls attending the 
nation s secondary schools, with the opportunities available in industrial arts classes. 
In order to do this, we shall need to spend a considerable amount of money for the pro- 
duction of television films, press releases and other materials designed to attract the 
mass media. 



In addition, your Association needs to achieve better rapport with the many minority 
groups which have achieved so much public notice in recent times. These would include 
those groups which have serious reservations concerning the dehumanizing effect of 
industry on the lives of our populace, and on those who find the general education aspect 
of industrial arts a much more palatable way to obtain their place in the world of work 

than narrow specialization in trade training with the resultant obsolescence of the skills 
learned. 

In addition, we must earnestly publicize the fact that all available evidence indicates 
that a student who offers industrial arts credits for college entrance will, on the average, 
perform better in college than one offering only college preparatory subjects. 

The Convention Syndrome. The local, state and national associations in industrial 
arts education use their convention time for the continuing education of their constituents 
to a greater degree than in any other subject area. We have reached a point in our develop- 
ment when we must begin to obtain administrative decisions at the local, state and national 
levels which will permit the attendance of industrial arts teachers at our meetings without 
prejudice to the salaries of these teachers. 

I recommend that industrial arts teachers strive for the inclusion of their local, 
state and national association meetings as part of the continuing education of the indus- 
tnal arts profession, and that we no longer consider the meeting which we are presently 

attending as a convention activity, but rather as a national forum in industrial arts edu- 
cation. 

Last year, the A AS A made the necessary changes in the format of their convention 
at Atlantic City to make it possible for school administrators to attend the meeting on this 
basis. There is no reason why our associations cannot also justify this step. 

Togetherness. Since its inception, the relationship between the AIAA and the NEA has 
been one of mutual confidence. This relationship has continued to the present day. At 
the present time, some associations which make up the NEA family have begun to drift 

/ rom . 'J ie parent association. I think, however, that the fine relationship that the 
AIAA has with the NEA should be preserved. 

There is every reason to believe, because of changes in the NEA Bylaws, that be- 
ginning July 1, 1969, the AIAA must become a directly affiliated autonomous part of the 
NEA, rather than a department. I give equal assurance that our future relationship will 
be as valid as in the past. 

Like the NEA, the AIAA must assist our affiliated state associations to achieve a 
better relationship with their parent group. In the near future, you will be asked to vote 
on an amendment to our constitution to give representation to the American Council of 
industrial Arts State Association Officers. I trust that you will react favorably to this 
group; and, within the next few years, I recommend that the first steps be taken to evolve 
an eventually combined membership agreement with each of our state affiliates. 

Quantity versus quality . In 1963 with the passage of the vocational act of that year, 
administrators in this subject area were given a mandate to perform significantly better 
within a five-year period. For a variety of reasons, vocational educators found this dif- 
ficult to achieve. For example, using trades and industries as a case in point, the total 
national enrollment in the secondary schools was 249,119 in fiscal 1964, 252,709 in fiscal 
1965, and 306,413 in fiscal 1966. Faced with these statistics, it was obvious that some- 
thing needed to be done, since in the first three years of the vocational act, no great en - 
rollment increase had become evident, even though vastly greater sums were being soer 
in the subject area. " 

About this time, someone decided that if somehow vocational education could begin 
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to "count” the students enrolled in other subject areas, then substantial apparent progress 
could be made in vocational education, even though not one additional student was being 

served. , . . , 

As a result, in fiscal 1965 a new category was added to vocational statistics, entitled 
"Office”, and vocational education began to expand significantly on paper. In addition to 
business courses, many industrial arts courses began to be counted in the trades and in- 
dustries category in order to swell the statistics in preparation for the reassessment which 
was scheduled in fiscal 1968. I am sure that many of those sitting in my audience have 
become a part of this statistical manipulation. # 

The AIAA was founded on the precept that there is educational relevance in both the 
manipulative and cognitive values in the industrial arts laboratory experience. It cannot 
endorse any enrollment counting scheme that does not add one new or additional laboratory 

experience to the lives of American youth. 

During this presentation, I have not touched upon many other aspects of the current 
scene to which our Association must relate. They include: the industrial arts teacher 
shortage, the curriculum reform movement, leisure time activities and the new home 
repair and maintenance revival occasioned by the high labor costs of such services. 

Dr. Decker is the outgoing Executive Secretary-Treasurer of the AIAA, and will assume a high-level fac- 
ulty/administrative post at San Jose (Calif.) State College this fall. 
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The classroom— where the action is 
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Calvin F. Zuehlke 

I am a classroom teacher in a junior high school with an enrollment of 800 students. j 

I teach ninth grade students in drawing and woodworking plus some eighth grade semester ! 

classes of drafting, electricity and woodworking. 

Time, tools and materials. These are some of our, shall we say, hangups. We talk 
about materials. We talk about instant. Everything today seems to be instant. We talk 
about instant resay; that is, how do we say it? Now we are talking about cybernation - the 
marriage of the computer and the automatic machine. I hope that I as a classroom teacher 
can tell it like it is, and I suppose I should be careful that it is like I tell it. 

I am here today to give my ideas and views of teaching industrial arts in the junior 
high school. Our group at this opening session is called The American Council of Ele- 
mentary School Industrial Arts. Some states call grades one through eight elementary; 
or grades one through six; some a middle school of sixth, seventh and eighth grade; some 
a middle school of fifth, sixth and seventh grade; and then you have the 6-3-3 plan and the 
8-4 plan and so on. Nevertheless, we have come for one purpose in the next four days - 
namely, how to do a better job of teaching young people. Undoubtedly, you are here be- 
cause of your initiative and open-mindedness. 

When it comes to teaching and training our students to become teachers, whether in 
industrial arts or other educational pursuits, I do not have any stock answers, but I am \ 

going to relate what has happened to me, and I hope that all of us can regroup as needed 
to keep industrial arts a swinging type of educational offering for young people. I have 
been teaching for 18 years, and sometimes I feel like an old pro; but after attending our 
conventions, I know that I shall continue to be a rookie. As long as we teach, the many 
faces of education keep changing, keep moving ahead and never stop. I teach with people 
I believe to be outstanding in our junior high school -in social studies, mathematics, home 
economics, English, foreign language, physical education, music, science, reading, busi- 
ness, art, extra-curricular and athletics, library science, speech, special education, 
counselors and, above all, that man who carries a heavy load - our principal. We also 
have a superintendent who is for young people and believes in them, and I think this is 
extremely important. We talk about general education and we think too close to our own 
teaching area. We get too selfish in our capsule of power. When we reach the crest of 
an attitude where we do not respect the fields of teaching of our colleagues, I doubt if we 
can expect any reciprocity. Let us continue to break down the barrier and keep the re- 
entry path open to our colleagues in those halls of education. We should be big enough to 
compliment them when they deserve it. 

When school commences in the fall, I enjoy meeting my classes, just as you do -the 
young people with their new clothes, twitching nervously like racehorses at die starting 
gate, walking bolt upright, dropping things, tripping over their own feet, noisy and looking 
around curiously as they move from class to class. In the spring when they leave, clothes 
wome, some are too small, and I wonder if I have ignited any spark to help any of them. 

As classes get under way, I try to help the students with their questions about anything 
pertaining to their immediate needs of school life. After two or three weeks of school, 

I hand out an information sheet - a short form - and use this to find out about the student. 
Basi call y this form relates his likes, dislikes, experiences with tools, hobbies, what he 
is good at doing, things he has constructed, and I have him tell about the most fun that he 
has ever had. If a teacher can gain the confidence of his students without a popularity 
contest^ he is well on his way toward a successful year of teaching. I feel quite strongly 
about getting to know the student, partly through the information sheet and partly through 
keeping a hot line to the counselor as we bombard our words of wisdom into the gray 
matter. 

I like to take the information sheet, study what the student has written and try to look 
for his strong points to help him realize his potential and to gain confidence in himself. 

After my students complete a project, I like to have them sit down and write about the 
project. For example, if you had to build it over, would you build the same project? What 
did you like about your project? What didn’t you like? What did your parents say about it? 

It’s interesting to note what the students say in comment about working on their project. 

I had a student one year who replied, “This is the first time in my life that I have ever 
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done anything that I've had confidence in doing. 

I have also had the students use their projects as ideas to follow through and to re- 
design in the drafting room for some type of article that would fit in a spacecraft. In 
other 1 words, they design for space travel. That means they would have to redesign th 
whole concept of the project. What I like about it is that the students have done some- 
thing, they have built something, they have some background; and now they can reach back 
and § use this experience, put it on the drawing board, and let their imaginations run wild 

into some type of design for a space ship. , 

Some days we have to deal with a lot of trivialities as part of the teaching day. fhe 
days when we are operating at a thousand percent efficiency are great; but then on other 
dsys, we are operating a quart low toward good teaching. We human beings just do i that. 

It has taken me a few years to realize how much more fun your work can be if you let the 
students help you teach. I have had students whom I have failed to reach but 
dent has accomplished what I could not. We need to build on the student s strong poi t , 
and this will help him to strengthen his weak points. Help him to believe in himself. 

We must also keep working hard to keep the student identified as an individual. You 
know that when you have a given number of students in class.facingyou every da y** 
difficult to keep reminding yourself that you have a group of individuals in that room. 

More than a group - they are individuals, of course. 

Now let's get into the nuts and bolts of teaching. We start at the source; namely, th 
person who has chosen teaching as a start toward his life’s work. Yes, I said sj^towar 
his life's work. Every human being is created for a purpose, and he is gifted with a spe- 
cial talent. Our job is to help him realize, cultivate, explode and get his talent or specialty 
into motion. You, as professional educators, have done this many times over durmg your 
career. What in your own minds would you say contributed toward making successful 
teachers out of those young people with whom you rubbed elbows for four years or more? 
No doubt you have had disappointments, ones you thought would be outstanding teachers 
and never left the house. Now we talk about teachers as favorite teachers, as we loo 
Tack at our ol school days and college days. I’d like to ask you to think a moment as to 
who was your favorite teacher either in high school or college. Now Id like to throw you 
a curve Sd ask who was your best teacher? Many times it will not be the same person 
We need the type of person who can cope with the world of work, speak its languag . 
at us. Remember when we started teaching? Remember the nights ofmidnight oil? Sta 
have some! Look at your hands. Have we lost something - why? Do you wear a white 
shirt every day because you’d rather not get into the dust, grease and ink of the shops? 

I don’t think so, if you are here today. Do yew really want to work with young people 

through someone else and stand in line to get the credit? I don tthink ^iJ^he^kikinc 
these are some of the very things that the potential teaching candidate might be thinking 

about once he has moved into the classroom where the action is, , . 

Three ye^rs ago I started watching my students as they would go throughout the school 
vear and try to single out those I thought would make good teachers. At the end of the 
school yearf I would call these students down to the drafting room. They Jd not know 
why they were coming, but once they got there I explained to them that I would like s to tell 
them about teaching. I said, “I think all of you sitting in this room at this time would 
make good teachers." You should have seen the looks of amazement and shock on the 
faces of some of these students ! ButI went on to explain the advantages and disadv^tages 
of teaching, and I told them I thought they would make good teachers because they had the 
personality, they had an inquiring mind, they had the ability to work, they were willing t 
take chances to try things and to get along with people. Those boys are seniors in high 
SooVZfyeS 1 have^ followed some of themfthe ones I thought were m trouble wtth 
grades. One particular student was a D student in junior high school and came up to a 
B- average in senior high school. Whether he becomes a teacher or not is irrelevant 
compared S to what he has done for him self -he has found himself, he has gained confidence 
and he has opened new vistas of life into which he could fit very well. 

As we start to teach, we need to give ourselves pep talks Wecannotexpect anyone 
to burn the candle at both ends for very long. If we do, we will go stale. One of the mo 
difficult things to do is to be able to find a way to relax, a diversion to relieve th 
of tension so that we will be better men in the classroom tomorrow. I am sure that you 
have ZwTpS men we have lost from teaching who burned themselves out - they 
couldn't relax They carried the whole world on their shoulders, worries and a . y 
£ad til i^et and no outiet for their emotions. Some of them, I think, were committed to 
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death, too. Now each year when school is out I like to go fishing to the Canadian border 
of Minnesota, I fish with a group of fellows; each one of us has a different occupation. 

One is a lumberman, one a pharmacist, one runs a cafe, one manages a block plant, one 
is a bricklayer and one is a hardware man. So, we have a good cosmopolitan group, and 
it is interesting that we can discuss a lot of things, but we don’t always have to get back 
to and talk shop. And, of course, we all think that the other fellow has the best job. But 
by and large, when we head home, I think we are all pretty well satisfied that we have the 
jobs that we do. 

The teacher starting his career needs good backup morale to get his classes under 
way, and he should possess that extra sense of preventive measure for difficult teaching 
hurdles. He needs confidence to handle discipline, foresight for trouble spots; he needs 
to get the feel of teaching which only grows as he grows. Keep a sense of humor. Prob- 
lems aren’t important unless you have the same problem next year. 

A teacher has to do his homework and planning. Here we are in the state of Nevada. 

How many of us took the time to read about this state and what it offers? We missed 
an opportunity if we didn’t. We should know the territory. 

Let us now project our energies to the key of all teaching - the boys and girls. As 
we teach from day to day, these people are hopefully expected to learn from day to day. 

Again, too often we keep forgetting the total concept of a good general education. We need 
to try harder to keep education meaningful to the students. By this, I mean how does it 
fit mto their future life of working and living? We can help the English teachers make 
their subject meaningful in our classes, also. A case in point: I took a college night class 
on reading disabilities, and the instructor gave us a list of the common prefixes and suf- 
fixes. I got to thinking about that list and decided to hand out copies to my classes, so 
that they could carry them in their notebooks. Before handing it out, I explained to them , 

how we all have to go to a dictionary and look up the meanings of words, which is time- 
consuming. So I presented the list of prefixes and suffixes to them as their instant die- < 

tionary, hoping that it would be useful. After a few weeks I asked the students how many j 

had really tried to use this idea. TV my disappointment, only a few were trying it. I am I 

not going to give up on it, however, because I think it has a lot of merit. I feel as though • 

I can do a better job of presenting it so that it is more meaningful to them. I also had a 
complete list of industrial arts texts and reference materials made available to me by \ 
the librarian. I handed out copies of these to all of my students. This was successful 1 
because the students began checking out these books just for interest and reading pleasure. i 

There is a miracle happening in education in that we are bringing the schools to the j 

students. We have technical and vocational schools within easy driving distance from j 

many areas; junior colleges and new four-year colleges are being built also. A couple of 1 
years ago I was driving north out of the community where I live to referee a basketball • 

game, and there was a hitchhiker on the road. Now I don’t endorse picking up hitchhikers, ? 

but when I was in college I hitchhiked a lot so I do pick them up because I think back to 

those days when I wanted a ride myself. So I picked him up, and we got to talking. He 

told me he was going to one of the vocational schools thirty miles east and I asked him 
what he was taking. He said body and fender work. So I asked him how he liked it, aiui 
do you know that young man exploded into enthusiasm, and said he was so happy that he 
had a chance to go to school to learn a trade to get out on the job and on the payroll. It I 

was very rejuvenating to me to hear this young person expound right from the heart as 
to how thrilled he was to have this opportunity to go to school. (One thing that bothers 1 
me is that we strangle our college freshmen with constants before they get a taste of the 
field of interest they want to go into. Partial proof of this is the dropout rate among col- I 
lege freshmen.) 6 J 

What is important to our students should also be useful guidelines for us in attaining i 

teaching goals and objectives. This week of convention activities is our golden opportunity 1 

to start plans for change in our teaching. We should be able to pick a few brains and \ 

filter out some new ideas to get them into motion. These new ideas can be injected into I 

our current teaching curricula, and as this happens some of the obsolete ideas will fall ! 

by the way. We need to keep implementing, trying something different. Be original and ' 

think up some new ideas instead of waiting for the ideas from the mass production line 
of curriculum guides. Let us be cautious of having silent shops and dusty machines. In 
teaching young people the many facets of human relations, creativity, student and teacher 
relationships, inspiration, enthusiasm, motivation and self-expression, Einstein stated 
that imagination is more important than knowledge. Above all we need time to think. We 
should be extremely careful as to how much we add to our elementary day of teaching; we 
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should be cautious as to how fast we push that young nervous system into learning. I 
haven’t heard of anyone being able to speed up the growth of the nervous system. When 
elementary students start to develop ulcers, and they are, we may have to take the credit 
for that also. 

We should be the first ones to endorse a crash reading program, because too many 
students move through school year after year as victims of being cheated from oppor- 
tunities because they cannot read. The future is fun because we awaken to it every morn- 
ing. With cybernation implementing technology, we now have talking typewriters and a 
checklist society. Let us not forget patriotism in the classroom. Build a new unit in 
conservation and fit it in now. Mother Nature is still our number one outlet for relieving 
tension. 

We in industrial arts have the grandest opportunities for getting to the young people. 
The problem is that we do not work hard enough to expose all of the good things that we 
do. I think that the American Industrial Arts Association does a good jou in keeping us 
informed of our own happenings. What we need now is increased effort to tell it like it 
is to the man on the street. This means increased public relations; we need a goodwill 
ambassador on the road. All of you have heard of Pike's Peak, but did you know that there 
are 25 mountains in Colorado higher than Pike’s Peak? There’s public relations at its 
best. 

In conclusion, I would like to read to you my one-page philosophy of teaching: To me 
teaching is the mastery of what I can get out of my students, rather than what I am able 
to convey to them. I believe that a good teacher should drive his efforts toward helping 
his students to strengthen their weaknesses and to build on their natural talent. It shall 
continue to be that the building of self-confidence in an individual is one of the vital assets 
to good teaching. I like to teach my students that they can do it, but not without their best 
effort. There are many things that will motivate a spark in an individual on his way to- 
wards realizing his potential. Some of these are self-respect, initiative, respect for 
others and a willingness to take chances and to do things. We should try our utmost to 
remain optimistic. To be a dedicated teacher, one should be willing to give time to his 
profession. This can be done by serving on committees, attending meetings regularly, 
promoting his convictions, joining his professional organizations, and sacrifice. None 
of these can be forced upon the individual, but need to come from within. A good teacher 
needs to keep current in his field with the news media and the national and local economy. 
He should read a daily newspaper. A good teacher should be a good listener. A teacher 
should cultivate understanding among his fellow colleagues as to their problems and needs 
in their field of education. When we add it all together, teaching is for the young to learn, 
for the adults to build on, and for the aged to contemplate. 

Mr. Zuehlke teaches at Worthington (Minn.) Junior High School. 



ACESIA annual report for 1968-69 

Program need. A nationwide interest in industrial arts for the elementary school 
is evident by the number of letters to ACESIA requesting information about programs, 
research and background material. Currently ACESIA is in the process of developing 
material that can be used as a guideline for establishing programs. It is anticipated that 
this material will be available early in 1970. 

Publications. Two newsletters were distributed to the membership. A favorable 
response was received to an editorial suggesting a national curriculum for elementary 
industrial arts. William Hoots, Jr., printed a membership directory and a membership 
flyer, the latter of which was distributed through the AIAA packet mailing service. The 
ACESIA Constitution and By-laws was printed by Vito Pace. Revision of the Bibliography 
for Elementary Industrial Arts is under way by Art Stunard. 

Planning grant. The EPDA leadership planning grant by ACESIA and the National 
College of Education in Evanston, Illinois, was not approved by the Department of HEW. 
The proposal was written by E. Art Stunard, with an assist by Eberhard Thieme. 

NDEA Institutes. ACESIA material was sent to the two NDEA Institutes at Eastern 
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The industrial arts trainee 
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their family adequately; or the problem of qualifying for the license becomes an insur- 
mountable one in terms of both the financial investment and the length of time required to 
complete the college courses. Although this type of individual has been used to bridge 
the gap, his full potential is not realized until he completes his college studies. Another 
factor which must be considered is the period of service which the craftsman- teacher can 
give to the educational system. Many are in their 40’s, 50’s and even 60's when they first 
file their applications, so, consequently, due to the mandatory retirement age, their serv- 
ice to the system is limited. 

On the other hand, we are the first to admit that if it were not for the industrial arts 
teachers coming to us from industry, we would be in a very, very bad situation, replace- 
ment-wise. We need the industry-trained teacher to fulfill our immediate need for teach- 
ers, and the community college- and college-trained teacher for our long-range program. 

A new source of industrial arts teachers. Due to the limited facilities of our teacher 
training colleges, they have been able to accept only a limited number of new applicants 
each term. Consequently, it is impossible for them to graduate the number of trained 
industrial arts teachers to meet the needs of New York City. What is needed is a new 
source of teacher recruitment. This source of new teachers could be developed, if the 
opportunity for professional training were more realistic in its entrance requirements, 
and financially feasible for the potential teachers to earn a stipend that would help them 
to maintain themselves while attending professional courses. To accomplish this we 
would need the cooperation of the New York City Community College to provide an indus- 
trial arts education. 

This untapped source of potential teachers may be found in our very own high schools. 
There are many high school pupils who are deprived of a college education because of 
limited or sometimes non-existent parental financial support. More often than not, these 
students are compelled to find employment so that they can contribute to the economic 
needs of their parents and family. 

In sixty of our academic high schools, industrial arts is part of the school curricu- 
lum. Undoubtedly, there would be one or two students in each graduating class who would 
take advantage of becoming a teacher of industrial arts. In schools such as Brooklyn 
Technical High School and Stuyvesant High School where there is an exceptionally fine 
industrial arts and technical program in operation, there would be more than enough high 
school graduates to start a pilot program leading to an Associate Degree in Industrial 
Arts Education. 

Selection of students. The responsibility for the selection of high school graduates 
for the Industrial Arts Trainee Program should be divided between the Community Col- 
lege and the Board of Education.. Perhaps the Board of Examiners should examine the can- 
didates by giving them an aptitude test and a general intelligence test before recommend- 
ing them for a school assignment as an industrial arts trainee. 

Nature of proposal. This proposal has been developed by the Office of Personnel, the 
Director of Industrial Arts and the Board of Examiners with the cooperation of the New 
York City Community Colleges, it is for the training of industrial arts teachers for the 
academic division of the New York City schools, which cover elementary schools, junior 
high schools and academic high schools. 

It is recommended that a new position to be known as industrial arts trainee be 
established in the New York City schools for recent high school graduates with a back- 
ground in or an aptitude for industrial arts. 

This would be a six-year program. The first three years, the trainee would be re- 
quired to obtain an Associate Degree in Industrial Arts, and during the second three years, 
the trainee would be required to complete 64 credits in liberal arts at a teacher training 
college. 

The establishment of the position would help: 

(1) To provide qualified and interested young men, with limited financial means 
who might otherwise not go to college or aspire to teaching, with an immediate oppor- 
tunity to embark on a career in the public schools of the City of New York as trainees 
in industrial arts, and after completing a course of academic training, to qualify for 
license as teachers of industrial arts; 

(2) to augment the supply and upgrade the quality of industrial arts teachers so 
as to better the education of the children of the City of New York; and 

(3) to provide a source of industrial arts teachers for the New York City Board 
of Education. 

The project is specifically designed to provide 144 clock hours of training in each of 
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the following: general woodworking, mechanical drawing, general electricity, general 

metal working, graphic arts, general ceramics, general textiles and advanced shop 
electives. The trainees will also receive professional training consisting of 60 hours of 
industrial arts methods laboratory, 60 hours of combined general and educational psy- 
chology and 60 hours of supervised student teaching, provided by the industrial arts 
teacher. 

Training requirements. The new position of industrial arts trainee would offer a 
challenge to youth and would provide a good potential supply of future industrial arts 
teachers. It is hoped that young people who are genuinely interested in working with chil- 
dren would be attracted. The financial remuneration that is recommended would give 
added impetus and incentive, especially to those who could not without such help be able 
to consider teaching as a life's work. It is p oposed that industrial arts trainees be paid 
a salary of $2,500 a year, when the trainee is working on his Associate's Degree in Indus- 
trial Arts Education, and $3,600 when he commences on his liberal arts program, at a 
four-year college. 

Under the proposed plan, an industrial arts trainee would work one-half day on every 
day when the schools are in session. Work schedules would be flexible and arranged so 
that the trainee might pursue the required course of study at college. Since the industrial 
arts trainee would be required to pursue higher education to the extent of obtaining a 
baccalaureate degree, before he is issued a regular teacher's license, and since many 
who may apply have limited means, serious consideration should be given to the alloca- 
tion of Manpower Training and Development funds, or any other agency, to assist the 
trainee either in whole or in part with his education. Perhaps the national war on poverty 
campaign could make funds available for this purpose. This phase of the proposal merits 
analysis and further study as it may be a prime factor in a young man's decision as to 
whether or not to choose industrial arts teaching as his career. 

There are 60 academic high schools and 150 junior high and intermediate schools in 
New York City, in which industrial arts is taught and in which the services of one or more 
trainees could be used to good advantage. The duties of industrial arts trainees would be: 

(1) To prepare, under direction of the chairman or acting chairman of industrial 
arts, demonstration materials, models, visual aids, mock ups, etc.; 

(2) to operate audio-visual equipment; 

(3) to help prepare sketches, drawings, stencils, etc.; 

(4) to assist in first and second echelon maintenance of tools and machines; 

(5) to operate mimeograph and duplicating machines for teachers of industrial 
arts; 

(6) to assist in the storage and distribution of supplies and to maintain inventory 
records; 

(7) to observe teaching routines and procedures; and 

(8) to serve as a student teacher, while obtaining his liberal arts credits. 
Schedule. It is proposed that approximately 30 trainees begin their training each year. 

This figure takes into account a 10% to 15% rate of attrition, since some may find that 
they are not suited for teaching, and still others will not be able to maintain themselves 
in the teacher education program. Industrial arts trainees would be certified for contin- 
uation Oju the job on the basis of satisfactory service in the schools and satisfactory com- 
pletion of 22 semester hours of college courses each year leading to an Associate Degree 
in Industrial Arts. Community College facilities are available for teacher training in- 
struction .in woodworking, metalworking, electricity-electronics, drafting, machine shop 
work and graphic arts. Upon obtaining an Associate Degree, the trainee would be required 
to continue his education and obtain a baccalaureate degree in industrial arts from an 
accredited four-year college. Degree requirements should be completed within a period 
;tr,t to exceed six years. 



FOOTNOTES 

* The lack of training facilities is especially apparent in New York City, which employs 
more than one-half of the industrial arts teachers in New York State.(l) The only 
tuition-free teacher training college in New York City is filled to capacity, 
while the point cost at New York University is usually prohibitive to the average 
high school graduate. Omitting a foreign language, the pre-med and the indus- 
trial arts ma jor are both required to meet the same scholastic requirements for 
college admission. These requirements are eminently unrealistic considering 
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the additional education that will be required of these two student classifications. 
Setting up barriers such as this is another method of curtailing educational 
opportunities for the average high school graduates. 

(1) The University of the State of New York, “A Study of Industrial Arts Teacher Needs 

for the Period of 1963 to 1971," indicates that New York City needs 126 new 
teachers per year, and New York State will need another 230, making a total of 
356 industrial arts teachers, while the number of industrial graduates in 1968 
was 265. 

(2) Denis J. Foley, Jr., “Handbookon Recruitment of Potential Industrial Arts Teachers," 

(Doctoral Thesis), September 1967. Of the 50 states. New York State ranks 20th 
in the number of teacher training colleges which offer an industrial arts degree. 

Mr. Siegel is director of the Industrial Arts Department, New York City Board of Education. 



Report to ACIAS 



Herbert Y. Bell 



I feel like addressing you this afternoon as confused industrial arts educators as far 
as the middle school program is concerned. This issue is something like a drop of oil 
on water - it flows in every direction and in as many colors. One cannot take hold of oil 
in water because it is in solution. This seems also to be true of middle schools. 

I would like to preview for you the history of the committee. In actuality, it was 
formed as an expression of my concern at Philadelphia and met for the first time as a 
committee in Minneapolis. At that time the committee consisted of two members. This 
morning, we have twenty-three official members on the committee and many other par- 
ticipants from the audience. The committee was formed after surveying the council a 
year ago to determine those council members who were interested and knowledgeable. 
These people were further surveyed to determine if they could be in Las Vegas to meet 
in work session. 

The reasons for development of a middle school are many. I think most of you are 
aware of these — such as the problem of integration, building needs, developing programs, 
getting along with less equipment and, in some cases, just getting on the band-wagon. 
The middle school concept, however, is developing very rapidly as will be indicated by 
my report and as I will report on Friday. An original survey in Texas, in 1967, reported 
43 middle schools (7-8 grades) and today reported one district alone opening 43 next year! 
Middle schools are here and here to stay, gentlemen. The question is: Are we going to 
give them direction? Are we going to assist in determining the path that they are going 
to take? 

Probably the oldest and best-known middle school is Fox Lane with its unified arts 
program at Bedford, New York. There are deviations from this, such as the one reported 
to the association last year -the related arts program at Madison, Wisconsin. Naturally, 
there are other deviations to this interdisciplinary approach, some, such as science, in 
combination with industrial arts, others dropping art and adding business education, and 
others keeping art and leaving out home economics, etc. 

Another approach is the moving down of the present program, in some cases even 
to the sixth grade. Several programs report to me the involvement of all youngsters, 
sixth to eighth. However, this is not the case of many older programs. From this angle 
alone, the idea is worth mentioning and also seemed to be a general trend. The committee 
today dealt with these problems. We had reports from all parts of Florida, listened to a 
discussion of the Fox Lane program, Cleveland, Texas, Indiana, Washington, West Virginia, 
and of the problems confronting teacher education from Kansas. In other words, we had 
a nationwide feeling and exchange of concerns. Most of the committee members, as well 
as other interested individuals, contributed to the report. Actually, I don't believe the 
final committee is completely made up of council members; but I don't believe it to be of 
utmost importance, because the problem is large enough that we must combine forces if 
we are going to find solutions to the problems presented. Before we are through, we will 
need all the help we can get. 

The committee decided on the following recommendations: 
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(1) The problem is extremely urgent, one of the two urgent problems facing in- 
dustrial arts today. They both deal with relationships - the first industrial arts to 
vocational education; the other, the relationship of industrial arts to general educa- 
tion as it is applicable to the middle school concept. Guidelines are needed now. 
The committee felt that a year from now is too late. 

(2) It was recommended that since we have just published a guide, perhaps the 
whole council should turn its attention to middle school. 

(3) We should, perhaps, deal with middle school not just by itself, but as a part 
of the total problem of organization of all grade levels - scope and sequence. 

(4) The committee wondered about the possibility of establishing regional meet- 
ings in the fall in order to get the feeling and recommendations from the various re- 
gions. This was recommended over an entire committee meeting. The committee 
felt strongly, as I have often expressed, that if we don’t do the job, someone else will 
do it for us. This observation is confirmed if one reads middle school literature. 
There has been only one article written outside of the unified arts report by an indus- 
trial arts educator. All the rest of the literature that has been written is authored 
by administrators dictating both facilities and program. 

(5) The committee felt there was a real need to identify just what education is, 
what it is for, and where we fit into the total picture. This has never really been 
spelled out. 

(6) The committee felt that we should include the other councils, particularly 
teacher education and elementary education. A lot of direction seems to be coming 
from the elementary level and we need to understand their emphasis. Naturally, any 
change in program should be reflected in teacher education if we are going to find 
staff available to implement the recommended changes. 

(7) The committee felt that the problem was important enough to be dealt with 
by the entire AIAA. Perhaps an interdisciplinary approach would make an excellent 
convention theme. 

(8) The final recommendation is that we should prepare as soon as possible a 
condensed guideline to be forwarded to all supervisors. 

Dr. Bell is from the Office of Public Instruction, Olympia, Washington. 
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The needs of disadvantaged youth: 
Implication for industrial arts 



Frederick D. Kagy 

One of the most timely subjects in the field of education today is the role of the 
schools in the teaching of the disadvantaged. The chairman of the program for the Coun- 
cil chose for his theme * ‘ Industrial Arts for the Inner-city Schools: Where the Action Is”. 
He probably should have changed this title to “ Where the Action Better Be”. 

So often at conventions and meetings the industrial arts teacher is confident that his 
area (industrial arts) will be the answer to the problem at hand. I believe that this prob- 
lem - teaching_of_die_ disadvantaged -• must be a total school commitment from all areas 
of the curriculum. Anything less than this will mean failure of the program. We must 
have success with this program or it will be disastrous to the public school program and 
even to the country. Ifeducatorsdonot develop a program to get the job done, other agen- 
cies, possibly private corporations, will be assigned the task. 

What are some of the reasons that the schools find themselves in this dilemma? 
What has caused us, as a nation, to have so many persons in the category of “disadvan- 
taged”? The answer to these kinds of questions can be a simple statement, but the an- 
swer is complex. Technology advancing at a rate faster than sociology is a simple way 
to answer the question. Technology advancing without regard for the social implications 
would be the complex answer. We do not have the time to develop these theories in their 
complete form, but let me highlight some. 

In a subsistence society, few of our problems existed. Each day man was barely 
able to eke out a living. Each day he provided for tomorrow. Agricultural technology 
developed, and man was able to produce more food than he needed, freeing some men to 
pursue other specialties. This group of former farmers was able to produce articles 
which people wanted and needed for a better life. Technology was responsible; it was 
good. As people demanded more and more, technology and the factory system produced 
die goods. Technology was making the better life possible. It was also changing die living 
patterns, but not enough at that time to cause serious problems. 

Agricultural technology continued to advance. More and more young people left the 
farms and moved to the cities. Farm subsidies programs, especially for cotton growers, 
moved many more poor whites and blacks into die cities. The city dwellings in older 
neighborhoods were divided into smaller units to hold more families. Highway programs 
allowed those with good credit ratings to purchase homes in the suburbs. The highways 
provided a means for them to get to work quickly. Good highways also allowed industries 
to move away from the central city. This coupled with a declining public transportation 
system made it harder and harder for the poor to get to work. The cities, with a de- 
clining tax base, found it difficult to keep up their educational buildings. Teachers did 
not want to teach in the old buildings, the ghetto areas. With work harder to find and in 
many cases impossible to get to, the feeling of defeat had set in. The background of 
the families, the parents’ lack of education and the schools pushing to make everyone 
a potential collegian - all contributed to the dilemma. Technology which was giving many 
the good life was causing for others just the opposite. Technology was actually widening 
the gap. 

As the technology improved, many of the entry-type jobs disappeared. The remaining 
jobs became more sophisticated and required persons with better schooling. This condi- 
tion, in a nutshell, has produced the problems that we face today. Man was able to change 
his technology rapidly, but he did not stop to think about the social problems. 

We have reached a point in time where all technological change is not necessarily 
good until we take into account the sociological consequences. 

I hope this brief background reviews for you some of the ways and reasons our inner 
cities have become so densely populated. We should also take a look at some of the prob- 
lems or difficulties faced by education and teachers in finding solutions for these prob- 
lems. 

The first problem I will call the communication gap. The words we say usually have 
a totally different meaning to the person on the listening end. The words used op TV and 
radio to describe a product do not produce the result; they also make the listener distrust 
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all verbal response. The background of the talker and the listener can be totally different. 
This is especially true of the uneducated and the poorly educated person from the de- 
prived area. 

Teachers must recognize that students from these groups have not become articulate 
in the same language used by the teacher. They live, and guard their identity, in a culture 
with a language as different from that of middle class society as that spoken by a person 
from a foreign country. 

This group uses a monosyllabic, but highly expressive, language that makes use of 
words such as grease, man, fuzz, finger, hit and turf, with meanings and implications 
totally different from our dictionary meanings. 

So often the teacher of this group will follow the mistakes of the early missionaries 
and look upon this different language as barbaric. The teachers will have to learn to 
accept this as their students’ native tongue and use English as a foreign language. While 
this problem is more acute in the elementary classes, this same language barrier and 
communication gap will carry over throughout their school career. 

Problem two is in the area of attitudes. Middle-class America has a very high degree 
of achievement motivation, a strong desire on the part of the individual to achieve. The 
achievement motivation may be for intrinsic satisfaction or extrinsic rewards. This be- 
havior comes from the parents of this group, who put high value on achievement. Exces- 
sive rewards and/or punishment will also produce undesirable behavior in the children, 
but that is another problem. 

In the culturally-deprived family, there is little evidence that reward or punishment 
is given for achievement or the lack of it. With this type of background there is usually 
very little desire on the part of the ghetto student to achieve. 

He sees his elders and his contemporaries having little success and little opportunity 
to improve their situation in life. He will come to expect the same kind of life for himself. 
This develops a very low level of aspiration. He sees the success and affluence around 
him and does not understand why he can’t be part of this action. He feels society does 
little for him, and, because of this, he feels justified in taking matters into his own hands. 
He develops a negative attitude toward society. The school represents society and the 
teacher the representative of authority. The school then becomes an instrument upon 
which he can turn to relieve his frustrations. 

A third major problem area is the changing nature of work in our society. An Amer- 
ican’s occupation is the most important source of his identity. “Who is he?” — most often 
means, “What does he do? What is his occupation?” A man is more than his job, but the 
occupational label enables many people to place the object of their inquiry within the oc- 
cupational hierarchy and along a scale of educational attainment. 

Little wonder that many well-paying jobs are not filled because of the social stigma. 
Down through history man has been taught that work provided him with the psychological 
satisfactions he needed — the assurance that he was contributing to his society. Work 
was a satisfying experience, and man’s needs were met. 

Today there is a decline in the dignity and the personal significance of the kind of 
work called for in many occupations. 

On many assembly lines the one unifying force among the workers is the hatred of 
their work. They have contempt for what they do and are ashamed of their inability to 
earn their living in a more satisfying way. These workers are untouched by the planned 
recreation, rest periods, free coffee and retirement plans. 

The bulk of the world’s work consists of activities that permit little intrinsic involve- 
ment or feeling of commitment. But our schools still tend to stress the old ideas of the 
great satisfaction the person will receive through his work activity. 

When this satisfaction does not take place, the worker becomes disgruntled, his self- 
image is destroyed, and he holds his employer and the company in contempt. 

Now that we have identified some of the problems that make teaching the disadvantaged 
difficult, we can take a brie* look at some of the ways industrial arts, along with the other 
areas of the curriculum, can contribute in a positive way to improving the school offer- 
ings. 

One of the first things we will have to do is select teachers who believe that disad- 
vantaged children can learn and succeed in school. 

In a study of how a teacher’s behavior toward a child is influenced by his perceptions 
of what guides, directs or causes a child’s behavior, the findings indicate that if a pupil 
does poorly on a task, the teacher will tend to perceive the cause of this performance as 
internal to the student and attribute negative characteristics to him (low IQ, low social 












class, troublesome). If the student does well, the teacher usually attributes the positive 
characteristics to himself (I did a good job; my lesson was well prepared). 

The school curriculum must become relevant and deal with real-life problems and 
controversial issues, such as race relations, materialism, politics, consumer com- 
petency, job opportunities, urban living, work, labor and management problems, family 
life, etc. Artificially-contrived busy-work must be eliminated. 

A. Harry Passow, in a paper presented at The Ohio State University, put it this way: 
‘ ‘an educational program which will insure meaningful growth, provide a sense of attain- 
ment and accomplishment, help youngsters understand and face their limitations as well 
as their strengths, provide for healthy attitudes toward school and society, and generally 
turn the indifference or antagonism of the disadvantaged child into acceptance and under- 
standing. This represents content. ...” 

The curriculum, through concrete experiences, should encourage students to form 
generalizations and concepts that, in turn, become tools for learning. From their many 
experiences with actual materials and processes, they will draw generalizations which 
we refer to as abstractions. The abstractions now take on meaning because the concept 
has been formed. New experiences can then be presented which encourage them to use 
these generalizations to solve their problems. 

Too often we as teachers have made the mistake of expecting well-organized verbal 
responses to prove that learning has taken place. Given time and work in written and 
oral communication, the verbalization of the concept learned will take place. 

Because of the communication gap, input systems other than just verbal will have to 
be used. The tools, machines and processes used in industrial arts activity are in many 
cases foreign to the disadvantaged as well as to students from middle-class America. 

The problems that industrial arts teachers face with the slow learners are identical 
to those of working with the disadvantaged. We expect a student to know what we are talk- 
ing about in a demonstration that requires mental precepts (visual recollection of ob- 
jects) and mental concepts (generalizations of ideas) without giving the students the oppor- 
tunity to have experiences which develop these. As the vocabulary of words with meaning 
develops, reading and the pursuit of additional knowledge will become a possibility. 

The second problem area we discussed was that of attitudes, values or moral con- 
duct. The teacher must accept the fact that the disadvantaged student has a different code 
of behavior. His values are different because of his experiences. The problem for the 
school is to build a bridge to help these students understand the cultural norms of the 
school. 

Values and moral judgments can be taught as part of the curriculum, not in the sense 
of a model, but by introducing through the curriculum the content from which one can 
evolve values, by the study of such areas as the work order, the interrelationships of 
man, labor-management relationships, the growth of technology, collective bargaining, 
interrelationship of nations and technology in other cultures. He, the student, might then 
be able to re-examine his own culture with a certain objectivity. He might understand 
that each culture has its values and that values make sense. 

He must learn that he has certain rights, but with rights go responsibilities. The 
goal is for him to see the need for values, attitudes and a moral code, in order to have a 
society. 

The disadvantaged student needs more immediate rewards for his efforts. He does 
not have the tolerance level of the middle-class student, who can understand the long- 
range value of his education. The feedback to the student must be almost immediate on 
the progress he is making. The assignments and the experiences he has in the school 
must be relevant, and where possible relate to now. 

The third problem area we spoke of was the changing nature of work. We must help 
all students understand the world of work. Some people call this the development of a 
career concept, others say the development of a “work model”. While the work model 
is important for the student to develop, it is probably more important that we help him 
develop a “life model”. 

For the present adult generation, the idea of work still contains a moral imperative, 
and adults believe that the life of youth will profit if this value is preserved. It will not 
be for many if it is related only to employed activity. The nature of occupational activi- 
ties simply will not permit it. 

I am certain that the desire for a sense of personal purpose in life will need to be 
developed. This purpose, combined with the purpose for work, will help to make it pos- 
sible to tolerate employed or compensated work even if it provides little ego involvement. 



The person can get much satisfaction in non-compensated work -working for his church, 
youth groups, community, etc. 

If industrial arts truly wants to be part of the action in this type of education, it will 
have to make the necessary adjustments. The teachers will have to decide what it is they 
are trying to accomplish. The objectives of this program will have to be defined in be- 
havioral terms, verbal performance, physical performance and attitudinal performance. 
Then let us teach to meet these performance goals. 

The content of industrial arts meets the criteria for relevant education. It should 
include the study of the growth of technology and of the social institution (industry) which 
our society has created to make use of technology. We should explore the processes, 
machines and materials that make up the man-made world. The students should have 
the opportunity to find out how our material goods are produced and what skills and knowl- 
edge are needed to be able to work and live in this endeavor. Occupational opportunities 
as well as the problems of the industrial society should be integral parts of the program. 

The methods of industrial arts instruction also adapt well for the teaching of the dis- 
advantaged. We work with things, the students do things, so that they can develop under- 
standing about things and ideas. This develops the conceptual knowledge so necessary 
for all students. 

The general environment of shop activity should develop the ideas of cooperation 
and interdependence of man to man, a system of attitudes and values. We have always 
been proud of our area for recognizing individual differences and actually doing some- 
thing about it. 

Our reward system is immediate; the student can recognize when he is making prog- 
ress, since it can be seen. He is interested in what we have to offer if we keep current 
with industrial practice. 

It will be up to us as professionals to eliminate the busy-work that has crept into 
our activity if we expect students to be anxious to learn our content. 

I believe we have the content, the facilities and the methods to help the disadvantaged 
as well as students from middle-class homes. We just need to get with it. 

Dr. Kagy teaches at iiiinois State University, Normal. 
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curriculum development 



Better articulation with the world of technology 



Ronald B. Hall 

Industrial arts is a fundamental part of the pupils’ total educational development. 
The goals of industrial arts are to prepare students to live in a world dominated by tech- 
nology. 

Regardless of all other needs of industrial arts education, the paramount need is 
that of program organization. Dr. Burl N. Osburn, late director of industrial arts at 
Millersville (Pa.) State College, cited the need for program organization in his presen- 
tation to the Industrial Arts Association of Pennsylvania, entitled, “Industrial Arts is for 
Human Beings.” Dr. Osburn proposed that we “conduct a serious study of purpose, cur- 
riculum and methods, with provision for continuous study and revision. This is perhaps 
the most urgent of all our needs, as well as the most difficult. We do not want uniformity, 
but we now have such a chaos of subjects, subject placement, offerings and methods that 
one cannot be blamed for being somewhat bewildered. Small wonder so many adminis- 
trators say they don’t know anything about industrial arts.” Organization is the pre- 
requisite for the establishment of a broad-based, forward-looking program of instruction 
for industrial arts education. 

The scope of industrial arts education has been too narrow in recent years as we 
think of it in terms of the advancements of industry and technology. If one will pause for 
a moment and examine the vast reservoir of subject matter associated with technology, 
one can envision certain clusters or groupings of technological activities. These activities 
seem to display an adhesive quality which binds them together in much the same manner 
that can be witnessed in molecular structure. This molecular structure has a nucleus 
surrounded by any number of protons and electrons. The nuclei which develop from this 
vast reservoir can be identified as visual communications, power technology and manu- 
facturing and construction. Around these nuclei revolve the infinite supporting technolo- 
gies. It is possible at this level to identify a concentration of activities which will support 
the nuclei as previously set forth. This concentration of activity permits the establish- 
ment of a stable point of origin from which a program of meaningful content can be drawn. 

This broad base will enable the industrial arts program to transcend the rapid pace 
at which technology is advancing. Consider the area of visual communications. Man has 
always communicated visually, from the time he first drew pictures in the sand and on 
the walls of his cave to the very sophisticated means of visual communications which 
exist today. Man first became a user of power when he first flexed his muscles, and pro- 
ceeded to harness animal power, water power, steam power, electric power and atomic 
power. Man has been engaged in manufacturing and construction activities throughout 
recorded history. The production of simple tools, clothing and shelters led to the vast 
complex organizations of today which have changed man’s very pattern of existence. 

Man always has, is currently, and is projected to remain active in these broad areas 
of technology. To reflect this age of technology, industrial arts curriculum design in 
Pennsylvania is being projected from this broad base that will remain constant in years 
to come. The content can and will change to reflect the emerging trends of technology, 
but the broad base will remain to serve as an identifiable structure from which industrial 

arts is derived. . . . . , . , 

Every elementary school should provide maximum opportunities for boys and girls 
to interact with tools and materials, or, to put it another way, to interact with these things 
whicl. are of technology. Industrial arts should not be considered an isolated subject at 
the primary and intermediate levels of the elementary program but rather one that con- 
tributes to the enrichment of the many areas of experience necessary for the growth and 
development of the child. It helps in the clarification of concepts encountered in many 
branches of learning. The activities associated with elementary school industrial arts 
center around technology and its relation to child, home and community. The self-con- 
tained classroom is the setting where these activities occur and become an integral part 
of the total program of instruction. 

The three curriculum areas as mentioned previously are: visual communications, 
power technology and manufacturing and construction. 
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Like all other subjects in the middle school, industrial arts should adapt itself to the 
transition from the self-contained classroom in grade five to the more departmentalized 
offerings in grades six, seven and eight. Industrial arts should feature emphasis upon 
individualized instruction with separate experiences as much as possible, as the students 
move through the grade levels. Along with these experiences the primary emphasis should 
be placed on the factors that foster limitless growth and life long learning. 

Industrial arts in the senior high school should be consistent in every way with our 
quest for excellence in the total program of industrial arts education. The program should 
be developed as a multi-phase activity which provides opportunities for all segments of 
the school population. Opportunities for electing industrial arts should be extended to all 
pupils, regardless of their major area of academic specialization. 

The primary purpose of the school is to provide learning experiences that will produce 
the maximum development of each youth so he may become all that he is capable of being. 
Activities within the three curriculum areas can be expanded and complemented by the 
addition of general research apparatus which provides for programs of test and experi- 
mental nature. Pupils may engage in a research project or a cooperative industrial 
arts-science program utilizing this equipment. 

It becomes quite apparent that industrial arts curriculum content is moving away 
from the material-centered content of the past and toward a curriculum which is centered 
in the broad bases of technology. The supporting activities for these curriculum areas 
may be drawing, graphic arts, photography, power mechanics, fluidics, metals, woods, 
plastics, ceramics and/or any combination of the physical technologies that form a basis 
for an instructional area. 

The curriculum design of Pennsylvania’s “SEED for Progress’’ projects the area 
of power technology in terms of energy sources, working fluids, energy converters, trans- 
mission systems, controls and applications. Visual communications embraces die con- 
cepts of graphic representation, symbolism and color, and reproduction processes. The 
area of manufacturing and construction is thought of in terms of materials, manufacturing 
processes and construction techniques. 

The articulation of industrial arts education with the world of technology will provide 
a place and a program for all ability within the structure of industrial arts education. 
The college-bound, technical and exceptional students can all find meaningful experiences 
which contribute to the development of intelligent citizens. 

Mr. Hall works for the Department of Public Instruction, Harrisburg, Pa. 



Overview of a pilot project 



Larry T. Ivey 

Introduction. The Elementary Industrial Arts Project in Bertie County, North Caro- 
lina, began with a Federal Grant under Title III, ESEA, in June of 1968. 

The project was initiated by Bertie County school officials and funded by the United 
States Office of Education. The project has been in planning and operation one year and is 
expected to continue under Federal funds for two more years. The three-year budget will 
be in excess of $310,000.00. 

This project marks a reinstatement of industrial arts into the elementary schools 
of North Carolina. We hope it will revitalize public interest and support in elementary 
industrial arts and will develop into a workable model for other school systems. This is 
the only Elementary Industrial Arts Project under Title III, ESEA, in North Carolina. 

The first year we have 22 teachers and classes involved in the project. Enrollment 
in these classes totals over 650 students and represents ten (10) of the twelve (12) ele- 
mentary schools in Bertie County. 

Plans for the second year are to increase the number of teachers to 76, which will 
allow the project to reach approximately 2200 students in all elementary schools in the 
county. The second year should see the project with 50% of all elementary students 
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participating in elementary industrial arts activity. 

Second-year plans also include a program for elementary principals and supervisors. 
Principals and supervisors will £e participating in the summer in-service education 
classes so that they will better understand the overall project as it relates to their schools 
and curricula. 

Background. Bertie County is located in northeastern North Carolina. It is a rela- 
tively large county of approximately 25,000 population. It is a 100% rural county with 50% 
of its population involved in agriculture. Most of the remaining 50% depend upon agricul- 
ture either directly or indirectly for livelihood. There are no large cities in the county 
and very few cultural, educational or recreational facilities available for public use other 
than the public schools. 

According to the 1960 US Census, the median educational level was 7.7 for residents 
over 25 years old. Approximately 70% of the families in the county receive less than 
$2,000.00 income per year. Limited economic and educational status of parents, the lack 
of appropriate educational and cultural opportunities and the dependency on welfare for 
economic security has led to confusion and frustration on the part of the student. The 
traditional elementary school program has provided no basis upon which he can develop 
a perception of his role in society or a value for continuing education. Consequently, 
upon reaching the maximum age for compulsory school attendance, almost 40% of the 
students see no need for further education and leave school. 

Rationale. One possible solution to the existing problem of helping the pupil find his 
place in society is through a study of our evolving technological culture and its effects on 
all aspects of life. Upon the development of perception of his role in his technological 
environment, the pupil should be brought to the understanding that continuing education 
is essential. Furthermore, it should lead him to the discovery of the kind of education 
best suited to his needs. 

Industrial arts has been recognized by administrators, principals, teachers and 
parents of Bertie County as being a necessary segment of the elementary curriculum. 
This local philosophy is easily supported by reference to such educational leaders as 
John Dewey, Fredrick Bonser, Mary-Margaret Scobey and one with whom you are all 
familiar, Elizabeth E. Hunt. 

There are many reasons why industrial arts is important in element? y education 
and one of the more important is the contribution it makes by introducing students to 
technical concepts of design, instrumentation, tools, materials, processes and products 
and by allowing each student an opportunity to deal with these concepts in applying them 
to daily life situations. 

Students in the Bertie Project have an opportunity to learn, at an early age, how tech- 
nology influences the world around them. This learning experience is provided through 
field trips to industries, films and actual classroom activity related to industrial tech- 
nology. 

With the ever-increasing amount of knowledge, education is becoming more complex 
and requires that many areas of study be included in the curriculum. As the curriculum 
expands, many subjects or areas of study are being grouped or correlated. The correla- 
tion approach is being applied in Bertie County to implement elementary industrial arts 
into the present curriculum. 

Teachers and coordinators are working together in developing curriculum materials 
derived from basic texts and industrial arts subject matter. Correlation is being applied 
in all areas of the elementary curriculum. 

The correlation of industrial arts with basic elementary subjects is a direct result 
of a study conducted by Dr. William R. Hoots, East Carolina University, which gave posi- 
tive evidence that elementary textbooks include many references to technology and indus- 
try. We have utilized the findings of Dr. Hoots* study to develop an elementary curriculum 
in industrial arts. 

We are combining industrial arts with the basic curriculum in a child- centered 
approach with strong emphases on the child’s view of life in our society. Technological 
material is therefore prepared and presented at the child’s level of understanding and 
capability. Uppermost in the growth and development of the young child is the necessity 
for that child to feel that he can deal successfully with his physical and social environ- 
ment. Industrial arts activities provide opportunity for the child to discover and develop 
competency in dealing with the physical environment. 

Another very important reason for incorporating industrial arts with elementary 
curricula has to do with student motivation. We cannot motivate a student by our own 
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actions; he must motivate himself from within. Finding the key to this intrinsic motiva- 
tion has long been a problem of educators. Industrial arts may not be the whole key, but 
it is certainly doing an excellent job of “lock-picking”. 

By providing realistic physical activities appropriate for each child’s ability and 
comprehension, industrial arts stimulates and generates motivation within the child. He 
is afforded an opportunity to apply his knowledge and problem-solving ability to practical 
situations which have important meanings to him as an individual. Students must be given 
the opportunity to interact with their technological environment if they are to develop to 
their fullest intellectual capacity. 

It has taken centuries for man to realize that one individual cannot motivate another 
except through some application of physical activity. Past applications of physical activity 
have included such methods as the “hickory rod”, a paint brush and canvas, or perhaps 
a musical instrument. Why not apply physical activity in the form of creative expression 
through activities more closely related to daily situations and future requirements? There 
is no legitimate reason for not applying physical activity which will have meaning to the 
person involved. 

Industrial arts has the subject matter, sensitivity and means for applying physical 
activity in the classroom. The need now is to implement the program in the curriculum. 
Since elementary teachers have the professional background and understanding necessary 
to reach their students, they are the logical instruments to implement the teaching of in- 
dustrial and technological concepts through physical activity in a physical environment. 

Student interaction with industry and technology should not be withheld until junior 
high school or until the individual has formulated his conception of life and life’s require- 
ments. Psychologists now say that the early years of childhood are the years in which 
most learning takes place and many concepts are formed. Apparently there is no better 
place to teach about life and society than in elementary grades, where children are eagerly 
seeking knowledge and their curiosity about their world is at its peak. 

The project in North Carolina is utilizing the talents and abilities of elementary 
teachers to implement industrial arts in the present curriculum. While this may not be 
the easiest method for teaching industrial arts, we are finding that it is a very effective 
method. Not only is it effective, but also it is very practical for our particular situation. 

If we were to place one industrial arts specialist in each school, we would need 
twelve (12) such specialists plus a central office and materials center. Expenses for the 
latter approach would be a deterrent in most school systems. Also, where would we find 
enough specialists to go around? The teacher approach which we are developing is ex- 
pensive only for the first three years. After the initial three years, elementary teachers 
will have the training necessary for correlating industrial arts with other subjects. They 
will still occasionally need assistance, which will be provided by one or two supervisors. 

During the three-year orientation and training program, four (4) curriculum co- 
ordinators are employed to work in the classroom with the teachers. As each teacher 
becomes proficient in handling industrial arts activity, he is weaned of coordinator assist- 
ance and begins to take over the planning and conducting of all industrial arts instruction. 
The coordinator is then released to spend more time with those teachers needing extra 
assistance. It is expected that after three years’ experience in the project, teachers will 
need specialized assistance on a very limited basis. This assistance would be provided 
by the two supervisors previously mentioned. 

The in-service education program necessary for implementing the project in Bertie 
County, North Carolina, should prove to be workable in any school system in the nation. 

Reactions to the project. There have been many reactions to the pilot project in 
North Carolina, but of most importance have been the reactions of students in the project. 

Students of all grade levels are learning that group activity directed toward a common 
goal will achieve positive results more rapidly and more economically than can be real- 
ized by individuals working separately toward the anticipated goal. This learning experi- 
ence is reflected in student comments and reports recorded after the students have been 
exposed to individual activity as compared to group activity. A similar reflection can be 
seen in reports written by students giving their reactions to field trips and films in indus- 
try. 

Through studying industry and technology in the classrooms and observing industry 
and industrial processes on field trips, students are becoming more aware of industrial 
technological aspects of society and are gaining understanding of its relationship to their 
daily living. Anecdotal records and student reports reveal evidence that this awareness 
of technological influence is increasing. One example of this has been the realization by 
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students in the project that a large percentage of the industrial working force is composed 
of women. Another example is apparent in student reports which recognize the need for 
constant retraining and up-grading of industrial personnel. 

Coordinators and teachers have consistently reported that younger students are cap- 
able of manipulating tools and materials effectively when tools and materials employed 
are designed for use by small children. Performance and proficiency of small children 
tends to increase as they gain confidence in personal and group ability. 

Project teachers report that academic interest and achievement are improving through 
providing technological experience for students. 

Teachers and students express enthusiasm for working with manipulative activities, 
and student enthusiasm has been noticeably carried over into work with other subject 
matter areas. As activities become more closely related to classroom studies, students 
display greater interest in basic elementary subjects. 

Reactions from parents and citizens has been positive and, as they gain more under- 
standing of elementary industrial arts, their enthusiasm and support increase. Letters 
and comments from local citizens indicate a willingness to support industrial arts educa- 
tion in the elementary schools. Local support is necessary to any Title III, ESEA project, 
because Federal support can only continue for three years. 

Evaluation. Project evaluation is an important, integral part of the total project. 
Our first-year evaluation had to be derived from teacher-coordinator reports and from 
reports by members of an evaluation team brought in to appraise first-year activities. 
This procedure was used for the first year due to the short time the project has been in 
operation. 

Plans for future evaluation include the development of instruments to be used in deter- 
mining student behavioral and attitudinal changes. Materials, procedures and analysis 
for evaluation will be planned and conducted with the assistance of Educational Testing 
Service, Durham, North Carolina. We also plan to use consultants and experts in the 
evaluation process. All the above procedures will be combined with anecdotal records 
and teacher reports to form a comprehensive evaluation of project endeavors. 

Dissemination. If any program or project is to succeed, it must have the support of 
citizens as well as educators. A major goal of the Bertie Project is to secure that support. 

Realizing the need for keeping the public informed of educational innovations or 
achievements, we have launched an extensive dissemination program to inform the people 
of the advantages of industrial arts in elementary education. 

Dissemination efforts have included speeches, newspaper articles, visitations and 
television programs. Television has proved to be the most effective method for reaching 
the greatest number of people. Response to a thirty-minute TV program has been ex- 
tremely positive, with respondents stating that they gained a better understanding of the 
project through the TV program than through any other media. 

In closing, I would like to emphasize this: “Any industrial organization realizes 
that good advertising promotes product consumption. Elementary industrial arts must 
advertise if it is to continue in growth and development.” You and I know that industrial 
arts has an excellent and much- needed program for elementary education, so let’s inform 
the people, unify our efforts and put the program where it belongs - in the elementary 
schools. 



Mr. Ivey is director of the Title III, ESEA Elementary Industrial Arts Project, Bertie County Schools Wind- 
sor. North Carolina. ' 



Action in elementary classrooms 

George H. Heckman 
Thomas L. Barrington 

After studying equipment needs for the Elementary Industrial Arts Project in Bertie 
County, North Carolina, it was decided that the Stanley Tool Company’s Mobile (portable) 
Elementary Tool Cart would best fit classroom needs. This cart is equipped with an 
as.- ortment of hand tools specifically designed for elementary students. Each of the ten 
(10) elementary schools has at least one equipment unit in the school. 



mm 






m 



Other tools and equipment were needed to complement the unit. Storage p 
came a necessity when additional tools and equipment were purchased The sm^ge prob 
lem was solved by using the Brodhead-Garrett (EP6) Elementary Workbench. This bench 
i« portable and has an excellent work surface with adequate storage space below. 

lnTrdefto expose students to more realistic industrial technology, we have ^incorpo- 
rated a number of smaU power tools into classroom equipment 

power tools -1/4-inch drill, sabre saw, fimshmg sander and Dremeljig saw are v~ry 
a Ppropnate^ elementa ^ 0 f w hi C h stem from the textbooks, are used as 

a v^le o“*fllaSing experience! There are five basic areas of industrial technology 
to which a subject might relate. These areas are: power, communications, transporta- 
So„?co„st^ctio“ and 8 manufacturing. Many of these areas have been explored by the 

students^this year^ classes at one school, students had been studying paper 

and paper making The students explored the idea of making their own paper. A field 
triD to a paper mill stimulated their interest by providing for them a realistic experience. 
Thev were P given samples of the pulp, liquors, chips and different grades of paper, pie 
in.den^ used tiie pulp to make their own paper. They developed their own techniques of 
making 3 paper STd were quite successful/ This unit was an outgrowth of manufacturing 
correlated with their social studies. 

Students at another school were presented with a double problem, and a single - 
Hon evolved from their work. They were studying electricity m science, and the states 
and capitals STocial stu^ es. With aid from the teacher, they developed a Programmed 
teachine aid in which they utilized electricity and electrical circuits to achieve their 
?oals S Thev used 1/2-inch plywood with the names of the states and capitals printed on 
them* SeT dSled holes andinserted small bolts. Then the arduous task of wirmgAe 
state* to its corresponding capital took place. To complete the circuit, a 1.5- volt butt, 
a 1 4- volt flashlight cell and two probes were connected in series to complete the circ it. 

Th/s sowed *e problems nicely, "and the students have used Ml ^^X/ndiictures 
A second-grade class has been studying the uses of electricity. They found pictur 
of itemsIShig electricity. Tofollowup their smdy, our low-voltage DC power supply was 
out tom operation. The^tudents experimented with it by hooking up several toys, and dien 
Ky e%erimemed with lights. As a continuing .activity, diet i^mdents have const riicted a 
email hnnse and are planning to wire it with lights and a door bell as their wiring pro jeer. 

RoAe^y to falcK” to the students. Afifth-grade class has seen films on rocketo 
and experienced the actual launching of a solid-fuel model rocket. This was an enj y 

8 -" d has spurred interest, severalscitools 

The students have drawn maps of North Carolina on 1/4-inch plywood and used a color 

distinction for the three regions of North Carolina. Tito Phm /“to/sto dintoused 

lights to be used to highlight the industrial areas of North Carolina. The stuaents us 
c-tfmivTic! tn illustrate the tvoes of industry. The students gamed experience m simple 
Xtitoal Ci«mi Ts weir^ the learning involved in the research on North Carolina. 

Students at the junior high school decided to see how much wor .^^ 
crafted wood products. This was a part of their tool-material orientation and po 

to the ardor of the woodworking processes. H 

<?niHf>nr <5 in lancuaee arts have studied the tools of communications* One sixth-grade 
has constructed telegraph systems. They did research into the telegraph, then began their 
Sns^SJm Ttey^ &eir coils for the electromagnets, cut the bases, cut the metal 

“ d 'r/ s 6 " h A a™t?u P c r t fd U mLchto g aids for their teachers. 0 ? such demon- 
straHon model was the construction of the electron orbit around the nucleus of an atom. 
The m”cher says that this model works nicely and the students can visualize the thought 

that Sntoe^S L^th/lto-grade class were studying the difference between mass production 
and lusmm p^uctifnfW mass-produced ffower po, stands, using suttons tor each 
oDeration They developed jigs for their ease and operational necessity. J^ eir r k 
were compared with an individual production project. The students f ° un ^*^ aS p^ 
duction was easier, faster and more effective. These students took a trip to Stardey Power 
Tools in New Bern, North Carolina, to see the actual effects of mass production. 

Students in a fourth-grade class, in studying safety, decided to make their o 
signs. They did some research into the shapes, colors and materials used in high y 
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signs. Then, they constructed their own signs and did their own art work. It was interest- 
ing to see the enthusiasm with which these students worked. mterest- 

narp A h!fmpm fl H ld H tr - ip 80 a North Carolina dairy, fourth-grade students decided to com- 
d dairy products with the manufactured dairy products. They made ice 

SalSd bU t?fw^ d k COt T H CheeSe ‘ ,° nly ^ iCe cream was better when homemade. They 

allowed these^rodu^m^ m 1 J a ^ mg * ese P roducts and how industrial technology has 
anowea tnese products to be made m such great quantities. 

„ 18 interesting to see how students solve their problems. More often than not. thev 

s meone to help them with their work. Two students, working on a cutting board 

while the° othe? W drMiS 2? Ce ^ WaS done » one boy held ** board down,* 

; . 6 othe J b° y d C llled the hole. They also work nicely with planes once they have 

familiar with them. One student seeded to be particularly 

Aftpi ? 'S p ti ^Ho e ?° I l d "| rader ^ haVe become familiar with the effects of mass production. 

gained sor ? e ex P erience with the tools and materials, they wanted 
to make somethmg by the m a ss production method. As a manufacturing activity, the teacher 

UD Wh^re e ?l5 e d n,Hp de r d 10 ti 1086 pad holder 3116 note pad ‘ Severa l stations were set 

nfvwS students were to perform each operation. The design was traced on 1/4-inch 

plywood. It was sent to another station to be cut, then to another to be sanded. Another 
hSnc? 11 pamted design- As these operations were being performed, the note pads were 
nSHt made ° n a different line. They were padded, drilled and sent on to the final assembly 
p omt. A jig was provided so that the holes could be accurately located. The students 

nnfp 1 n ° te pad bo lder by putting the hooks in the wood and then by placing the 
note pads on the hooks. This was an uplifting experience for the students. 

anH £p? ery n WaS hltrodu ^ ed . ta one fifth-grade class. They studied how pottery is made 
and then made some small pieces using non-kiln dried clay. 

nroce^TrfnHn^^f 1 tifth ~^ ade class » m studying about communications, used screen 
P, printing to learn about one phase of the printing industry. They put their own 

iTle^rnedtEe^™ T the design and printed * Thr °“S>' their iSSSSS^ 
ing^productfon 16 h ^ f SCreen process Printing and its relation to modern-day print- 

Hpivp StUd , en ^ ™ a ? 1 “ tb ‘ and seventh-grade class, in studying about clothing, decided to 
““ texo ' e S 1 *""’* The y first made “ crude toom and did some very simple 
™ j f ng ’ 71167 re ^ ned th eir process and, by injecting their own techniques, got a better 

facets ZTr m ^ ^ thej I wove some P lacemats - They went on 'to me dyemg 
process, and a field trip to a dye plant revealed many important facts about textiles to 

if C iff! Zf/? clas ? e ® ha Y? had die opportunity to study in communications, the radio and 
its effect on society. There was considerable research into the radio, and the students 

“ for a cr * stal cadio. They found out how this type ofradio 

T r l har l “ COme by ' but “’ey menaged finally to make a 
decent joint. All of the radios that have been completed are very satisfactorily operable 

selectivity tb ® better " constructed radios have been able to tune two stations with decent 
selectivity. (The nearest station is 12-14 miles from these schools.) 

w ,>hHr- n ? m 15 " i° ld sixth “ grade student, normally considered by his teachers as being 
withdrawn and of low mentality, came to life on this project. When we discussed the con- 
struction of a crystal radio, we must have aroused an interested part in him. He borrowed 
an encyclopedia and came back to school the next day with his “version” of a crystal 

wiSn* tr H , 6 ha 5 purcha ? ed no materials, but salvaged what he could from an old radio. 
When tracing his circuit we found that his connection wiring was right, but that he had 
used a resistor instead of a detector. It did not work! Under supervision, he built 

ClaSS * This radi0 did work * In fact » * had far superior sensitivity 
compared to the other receivers in the class. His teacher reports that this student now 

himuntil now? 6 ^ ^ ClaSS activities - Could ir be that school has been nothing for 

^ ^ ^ id6a ? making lighted maps has been popular with the students. One particular 
student learned about electricity and did a study of South America at the same time. He 
cut an oudme area of South America from 1/4-inch plywood, painted the countrie^Sl and 
? r?ffhr r »f d if 22 ‘ llgh ?- in paraUel , t0 denote these countries. Now as each region is studied, 

3 i gh !i bU ^ 1S pUt mt ° 1116 socket t0 denote this country. This project was designed, de- 
veloped and constructed by this one student. g > ae 

A fifth-grade class, in studying power, has been mass-producing small electric 
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motors. They have set up jigs at each station to enable them to work faster. Along with 
this work, they visited a power plant (to see where and how electricity is generated) and 
an electric motor rebuilding plant, where a motor was completely rebuilt for them, show- 
ing every step and its relationship to their electric motor assembly. 

Students in one sixth- grade class are constructing a gigantic “walk-in” camera. 
This camera is used not only as a device to make the negatives, but also as a darkroom 
to develop the negatives and make the prints. They will study photography and actually 
make negatives and prints inside the camera. The lens is mounted on a wall of the camera, 
and the object to be photographed will be outside. It is so constructed as to allow it to be 
dismantled to be transported to other schools for other use. 

In another case, students were studying about colonial America. They made a model 
of a colonial village showing the different types of buildings and studied the manufactur- 
ing; that was carried on at that time. The students gained an experience in using the tools 
tod W6re a ^ e re ^ a ^ e the manufacturing of colonial times with the manufacturing of 

Kindergarten students, when given an opportunity to work in a tool-material environ- 
ment, display enthusiasm, interest and discipline in working with the tools and materials. 
Kindergarten students have effectively used the Dremel vibrating jig saw, and many hand 
tools in making jig saw puzzles, Christmas tree ornaments and other items. The ability 
of the kindergarten students surpassed expectations when they designed and constructed 
a table and four chairs for use in their classroom. 

A most rewarding, aspect of the project has been the realization of the elementary 
teachers that their students possess the ability for dealing effectively with a technical 
learning environment. 

Messrs, Heckman and Barrington are Project Curriculum Coordinators for the Elementary Industrial Arts 
Project, Bertie County Schools, Windsor, North Carolina, 



Developing a state curriculum guide in electronics 



Alvord H. France 

As you might already knowj the State of Arizona is somewhat sparsely populated over 
much of its area. . The state’s 1.3 million population is distributed over approximately 
113,500 square miles, thus giving it an average population density of about 12 people per 
square mile. However, that figure is almost meaningless when one considers that over 
700,000 of that population reside inside a 25-mile square centered about the City of 
Phoenix, and another 250,000 reside in the Tucson area. As you .an visualize, there are 
a number of smaller cities and towns in the more remote areas of the state. 

This far-flung remoteness tends to impart a sense of isolation and points up the need 
of assistance in developing an identity with other parts of the state. The metropolitan 
school districts have enough industrial arts teachers within a small geographical area 
readily to assemble a quorum for discussions or to maintain some degree of uniformity 
in a given subject-matter field. However, the more remote one- and two- man departments 
would have difficulty in taking advantage of such “meetings of the minds”. One primary 
purpose of the state curriculum guide is to provide some form of guidance to these 
smaller outlying districts. In addition, men in the field expressed a need for an appraisal 
and expansion of existing electricity/electronics programs within the state. 

It is not my intention to present the Arizona Industrial Arts Curriculum Guide in 
Electricity/Electronics as a model of perfection. Nor is this the time or place to eval- 
uate such a guide as to format, content or sequence. Rather, I would present the events 
leading to its final publication with the hope that some of our experiences might be of 
value in easing the ‘birth pangs” of similar action on the part of other groups. 

There was a large degree of cooperation, considerable clarification of objectives 
and hopefully some conformity of similar programs as a result of our concerted effort 
in Arizona. Possibly some of the points just mentioned might be applied to comparable 
action on the national scale. 

Electronics is a comparatively new area in the industrial arts programs in our state. 
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with only a few of the school systems having offered it ten years ago. Many of the smaller 
departments would require some form of shared time and/ or area arrangement due to 
staff and space limitations. Since the field of electronics is quite technical, many indus- 
trial arts men who have had only a minimum background in electronics were loath to 
“take it on ” in addition to their other activities. They were probably somewhat intimi- 
dated by the aggregation of electronics training systems available with all of the different 
claims and counter-claims of the various systems and equipment companies. The rela- 
tively high expense of equipping a complete electronics laboratory gave many men in the 
field and their administrators pause in contemplating a “new” area that is so different 
in many ways from the more traditional areas of drafting, woods, metals, etc. Finally, 
the expansion of the electronics industry in the state imparted a certain urgency to the 
feeling of need for offering more and better courses in electronics in the public schools. 

The difficulties just cited, to name a few, gave rise to some serious thought on the 
part of a number of our industrial arts men as to the best way out of the dilemma. It 
was decided that developing a curriculum guide would be the logical first step in alleviat- 
ing some of the problems facing us in the teaching of electronics. The fall of 1966 saw 
a group of teachers interested in this area meet for the purpose of working toward such 
a guide. 

Excerpts from the foreword of the guide itself, as written by J. R. Cullison, State 
Director, Vocational and Technical Education, State of Arizona, serve bestto describe the 
development of this publication: 

“This guide is die first in what will hopefully become a series of guides in industrial 
arts. It was developed through the cooperative efforts of many industrial arts teachers. 

“The project was coordinated by Mr. William Anderson, State Supervisor of Indus- 
trial Arts. 

“A total of 44 volunteer teachers was involved in developing the guide. Subcommit- 
tees representing both the intermediate and high school segments of the curriculum worked 
as a team to provide articulation and coordination between the offerings at the elementary 
and secondary level. A series of meetings were held during the 1966-67 school year and 
climaxed by a five-day workshop at Westwood High School in June, 1967. The workshop 
was funded from Title V, PL 89-10, the Elementary and Secondary Act of 1965. 

“A supplement is planned to be distributed at a later date. It will include suggestions 
for enriching and embellishing the industrial arts program of instruction, including sug- 
gested equipment, commercially-prepared units of instruction, and other teaching aids. 

i The stated objectives of the curriculum guide are typical of others in industrial arts, 
namely: “(1) to provide a suggested course outline with student activities, teacher activi- 
ties and instructional aids which will be useful in organizing and teaching electricity- 
electronics classes in industrial arts; (2) to describe the purpose and content of the 
electricity-electronics courses; (3) to serve as an aid in coordinating existing programs 
in the intermediate and secondary schools throughout the State of Arizona; and (4) to pro- 
vide a suggested curriculum that will serve as the foundation for electricity-electronics 
curricula in trade and industrial education, technical education and engineering.” 

In retrospect, our group seems to have been faced with four major problems in de- 
veloping this curriculum guide. First, and possibly foremost in the minds of the men 
involved, was the thought of having something forced on them. The small remote dis- 
t ,icts were somewhat distrustful of the larger urban districts’ taking over the project. 
Some expressed the hope that there would be allowance for individual district charac- 
teristics and needs. Not a few wondered if the final result would be rigidly enforced on 
the state department level. These negative aspects were met head-on with positive assur- 
ances early in the agenda, and everyone involved proceeded accordingly. 

A second problem faced had to do with the scope and sequence of the curriculum 
contents. The four main subdivisions of the guide (Exploring Electricity/Electronics, 
General Electricity/Electronics, Electronics and Advanced Electronics) were deliber- 
ately divorced from any specific grade levels. In this way, various schedule combina- 
tions might be arranged by the individual schools. Prerequisites were minimized so that 
the courses would be available to the largest number of interested students. The cur- 
riculum was drawn up to emphasize general background information and skills rather 
than specific vocational activities. The group felt it better to err on the side of satura- 
tion rather than minimization in the matter of scope of the guide. In this respect, an 
individual program could be developed by extracting sections from the total guide rather 
than by expanding a meager skeleton outline to fit the needs of the school. 

The group was faced with a third problem in the area of methods of instruction as 
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they would affect or be affected by the guide. Viewpoints in this area varied from the 
strictly project-oriented approach through the laboratory systems to the abstract math/ 
engineering-oriented approach. Since the guide was intended for universal usage within 
the state, the group avoided any "slanting” of the material so that it could be readily 
adapted to any feasible system of presentation. 

. , Finally, the problem of equipment and teaching systems was considered. It was de- 
cided that our first major objective was to present a group- developed outline that would 
serve as a starting point in upgrading existing programs or as a guide in starting up new 
programs. No attempt was made to standardize programs within the state. It was the 
opinion of the group that a given lot of electronics programs around the state would ulti- 
mately exhibit some degree of similarity without being stereotyped. It was strongly 
agreed that full latitude be allowed for ingenuity on the part of instructors in the area 
and that the door should always remain open for future improvements to the curriculum. 
Therefore, no recommendations were made at this time regarding equipment and systems, 
but the matter was held for future treatment. 

Incidentally, there were some fringe benefits that accrued from this developmental 
activity. The continued interest on the part of the forty-plus men in the field was most 
refreshing. The group was representative of abroad cross-section of the districts around 
the state as to size, type and location. The monthly general meetings at widely-scattered 
schools throughout the year enabled the group to see some of the existing facilities and 
conditions. This activity was entirely voluntary, with no remuneration for time or travel 
except for the final workshop. During the course of the meetings* a certain "esprit de 
corps developed within the group, and there was a noticeable softening of earlier feel- 
ings that might have made cooperation and progress difficult. Further, it seemed more 
probable as the project developed that greater use would be made of the end product since 
a fairly large representative group of electricity/electronics instructors had a part in 
its development. 

In sum, we in Arizona feel that we have developed a curriculum guide (I emphasize 
the word guide ) in electricity/electronics that can be used in part or in whole by indus- 
trial arts departments around the state with benefit to the overall program. We feel for- 
tunate that we have a cooperative state supervisor of industrial arts whose aim is to assist 
rather than to dictate. While the curriculum guide is not unique — in fact there are several 
sections that are quite similar to other state programs - it is still a “home-grown” prod- 
uct. The very fact that this instrument was developed by a relatively large group of local 
men — men actively engaged in. the teaching of electricity/electronics and conversant with 
its problems - makes it of special value to the rest of us in the state. Finally, this guide 
in its present form is intended to be only the first step in a continuing attempt at keeping 
abreast of the expanding technical aspects of our society. 

Mr. France teoches at Westwood High School, Meso, Arizona. 



A national electricity/electronics curriculum — 

do we need one? 



Robert R. Witt 

Technology has changed the frame of reference in all segments of our society. In- 
stant communications, miracle fabrics, multi-means of transportation and instant foods 
have amazed us as adults. The young people of this world take all of this for granted, yet 
will demand more, 

tt Education has always been accused of following "yesterday”, instead of being ahead 
of “ton.jrrow”. Economists inform us that by 1975, three-fourths of the workers will have 
experience with products not yet invented; that each high school graduate will change his 
vocation twice in his lifetime; that twenty (20) percent of the workers will have been 
trained for obsolescence; and that only six (6) percent of the jobs will be for unskilled 

laDOif 

It should be apparent to all that the great strides that we have made technologically 
have been in part the result of use of electricity-electronics. But how up-to-date are our 
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electricity-electronics curricula? When was the last time your electricity-electronics 
curriculum was modified to meet the changing times and the speculative future? 

It is an awesome challenge and task to maintain a responsive curriculum that recog- 
nizes and uses new media, provides for the readjustments of teaching and learning, and 
stimulates the student for increased knowledge and experiences. Thus, the vast field of 
aducation and, more specifically, the segment of electricity-electronics must be con- 
stantly changed to enable us to teach for “today". We must strive to maintain a current 
curriculum, even if it amounts to minor changes each year. This, of course, means that 
some instruction may be relegated to a lower grade level, de-emphasized, eliminated 
completely as no longer valid; or up-dated as a result of current information, profes- 
sional preparation or acquisition of new methods and equipment. Curriculum change is 
pervasive and must be done if we are to make any progress. However, any changes in 
direction or emphasis of the electricity-electronics curriculum must come from within 
because of the pressures from without. The electricity-electronics educators must in- 
stigate, perform and evaluate any changes in terms of student interest, knowledge and 
salable skills. In quest of direction, one must consider the several approaches, namely, 
projects, service-repair and technology. 

In the traditional project-centered program, the student learns component identifica- 
tion, technical facts of circuitry operation, manipulative skills, cost estimation, con- 
struction techniques and troubleshooting procedures that should be transferable to an 
occupational endeavor. But does your curriculum teach him enough? 

A service-repair program would be desirable, practical and supportive of problem- 
solving techniques and knowledge. The application of such a program could result in 
meaningful activities of repair and maintenance on a host of modern electrical or elec- 
tronic appliances. As the appliances have become more numerous and more complicated, 
the consumer must rely upon competent and skilled servicemen. With some of the present 
programs, are we providing any competencies toward the development of future service- 
repair technicians? 

The technology program is a search to provide academic respectability to industrial 
arts. The emphasis upon ideas, problem-solving, research and development techniques 
often relegates the program to high-ability technicians or engineering aspirants. 

Each of these approaches has its merits and should receive its full value and time 
in the instructional program. At best they would provide for flexibility, rather than for 
education or training for obsolescence. 

While there is neither a national curriculum nor a Federal office dictating what is to 
be taught and how, there is a shift away from the materials-project-oriented industrial 
arts, to programs that offer and fulfill more adequately the educational needs of students 
and the demands of industry. This shifting has caused concern over the need and develop- 
ment of a national industrial arts curriculum. Groups and individuals have voiced each 
side of the debatable question. 

In favor of a national electricity- electronics curriculum, one might argue the merits 
of the following points: (1) Prevents a local fixation of electricity-electronics curricula; 
(2) provides a single set of guidelines for teaching theory and manipulative skills; (3) pro- 
vides a common content for today's mobile youth who may have been born in Pennsylvania, 
educated in Arizona, but will seek employment in California; and (4) would provide co- 
ordination among junior, senior and post-high school electricity-electronics courses and 
student goals: 

Against a national electricity-electronics curriculum, the following points have been 
raised. They are: (1) A stereotype student or future worker could evolve; (2) a rigidly- 
defined program of electricity-electronics cannot meet the needs of the varied types and 
abilities of students, nor allow for their specific needs or interests; (3) future changes 
would occur by dictate only; and (4) a national electricity-electronics curriculum would 
not allow for the many variables if local needs are to be given preference. 

At the present time, I prefer the state and local curriculum guides to provide elec- 
tricity-electronics course content, rather than a national curriculum guide, regardless 
of the heretofore-mentioned points, some reasons being that: (1) Local and state curricu- 
lum guides can reflect published national trends by continuous evaluative efforts; (2) the 
educator in the classroom will readily accept, utilize and evaluate the curriculum guide 
if he has made a contribution towards its implementation; (3) local and state supervisors 
generally know the pulse of national trends, and thus are in a position to offer information 
and guidance; and (4) the alert teacher does not need a step-by-step nationalized curricu- 
lum, just guidelines and administrative support for local and state needs, flexibility, con- 
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tent and professional improvements. 

The inclusion of industrial arts education in the National Defense Education Act, and 

bisT toT C L«^ E - dUCaU ° n , Pr ° fcssi °” s Development Ac, has given M 
° ?*. p 5 e Btl ® e 1 01 our profession. The Act has provided funds for the many fine 

ffSSSJd qSSi art f throu S hout A th e United States. Why could not this same idea 

rn iSiarfm th* state J eve l, usmg state funds or a combination of state and Federal funds 
- * , many l0Cal plans int0 a sta t e - w ide program of updating and coordinating 
th electricity-electronics curriculum? The resources and services of industrial agen- 
cies or personnel, service technicians and outstanding educators could provide the oulse 
beat for the types of programs offered and the extent of their involvement P 

No electricity-electronics curriculum, whether by local, state or national curriculum 

flPvihip S l h0Ul ? be dictatorial or all-inclusive with its content. The content should be 
flexible and the objectives clearly stated. The curriculum guide should: (1) Serve as a 
suggested outline with student activities, teacher activities and instructional aids; (2) aid 
e ? Stmg progr T s ™ the intermediate, secondary and post-secondary 
Pr ° Vlde a suggested curriculum that will serve as the foundation for eiec- 
lcula ,^. 1J )dustrial arts teacher preparation at colleges and univer- 
Sltie ?i and be reQ dily modified to meet the changing times and student needs, 
with r* IS? 1 1 f- SU6 ^ ° f change is with the classroom teacher. He is the one directly involved 
wj&re-educatian or_ adaptability. Whatever is done, he should be made to feel that his 

e£j2rS? f n ; ributl0ns are mportant and worthwhile. The creation of a local or state 
electricity-eiectromcs committee or council, as formed in some states, may be the 

ranaJ S M’ , SU H b 3 C0UI1 ? 11 could: (!) Implement or suggest changes in curriculum; (2) ar- 
g up-to-date seminars, workshops or professional courses conducted by industrial 

Sr r fa^en£ neerS M educators the exchange of directions, e^ectations 

available opportunities, technical knowledge or procedures and im- 
proved cooperation between industry and education; (3) provide a system for exchanged 
fnr 1C f?H techni <l ues of special interest to electricity-electronics instructors; (4) arrange 

tit l ° f research ’ manufacturing and service facilities; and 5) kdvis^or 

assist in the development of new electricity- electronics programs. ' ' 

nn * d ° 1 S!Ji : l eSU n 6 pr .f^f ntation is det ailed enough to be used for decisive pur- 

W i lU alWayS u be d,fferences . However, can the many facets of industrial 
arts electricity- electronics be successfully channeled into a standardized program? With 

a strong up-dated reflective state electricity-electronics curriculum guide, is a national 
guide necessary? The question remains open. national 

Mr. Witt teaches at Rincon High School, Tucson, Arizona. 



The supervisor’s role in implementing 
curriculum change 



Kenneth L. Schank 

nf Of prime concern in these days of rapidly-evolving educational change is the question 
rh iSf* f r6a u r0le 0f ±e industrial arts supervisor in implementing curricular 
Smlto An Sumi ?f P r °P° sed change has an educationally strong basis, what procedure 
could be followed by the supervisor in implementing the program at the appropriate levels? 

n.r«H Th A re are a numb ^ r of factors to be considered before a plan of action can be insti- 
^rn^,^ P i riI ? ary cons f deration > that of the selection of process, is fundamental. Because 
procedur al plans are important to school administration, faculty and the community, a 
decision must be made as to whether evolution or revolution is the best approach. Evolu- 

10 b f ? afest » most conservative approach, so the plan offered for consid- 
emion m the role of the supervisor in curriculum change will follow six guidelines. 

The six points, which will be discussed and enlarged upon, are just one set of guide- 
lines which the supervisor could adopt as he asserts a leadership role. They are: Re- 
search, development, demonstration, dissemination, application and evaluation. Added 

St ! PS i!r USt , b ! a P r ? cedural device which, borrowing from our space exploration 
program, should include a situational system of “Go,” “Hold” and “Abort ” 
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(1) RESEARCH: A systematic approach to self-evaluation: 

(a) What do we have in our program(s) now? 

(b) How do children best learn? 

(c) What are we doing to meet the needs of children in our community? Our state? 

Our nation? 

(d) What areas commonly found in good industrial arts programs are we omitting? 

(e) What short-range plans are already in process? 

(f ) What long-range plans are already in process? 

(g) What national trends could influence our program? 

As we survey the content of our various industrial arts offerings, we should ask our- 
selves: “Is this program the most feasible way for students to acquire content?” Maybe 
our situation is even worse than we thought and we are further back in time and are not 
even providing an initial program that reflects our modern-day industrial -technological 
society. Another question which might help to establish evaluative criteria is: “Is this 
the soundest way for students to retain the concepts we seek to teach?” In other words, 
are we leaving the important fundamental knowledge to chance, without an opportunity to 
reinforce these concepts through immediate application? Should we be running “talk 
shops” with no meaningful activity, or are we operating “activity shops” with little 
thought for the relevance of skills and the world of work, or, considering further, can 
we recognize a wholesome balance leading to total learner growth? Do we have any short- 
range or long-range revisions in progress at the moment? Too often a fragmented ap- 
proach is started without consideration for the total scope or sequence and is thus en- 
tirely unrelated to curriculum unity. Research should also uncover national trends in 
education as they are related to local pressures. Some examples might be teaching media, 
teacher shortages and Federal monies, which might be influencing local curriculum^ atti- 
tudes. Some other strong forces influencing local education might include: “New” con- 
tent, “new” objectives and organizational changes, such as modular or flexible scheduling. 

(2) DEVELOPMENT: 

(a) Who is to develop curriculum? 

(b) How is the program to be built? 

(c) What is our manpower potential? 

(d) What levels of instruction will be involved? 

If a state-wide approach to developing and implementing curriculum for industrial 
arts is to succeed, all levels of administration, supervision, teaching and teacher educa- 
tion must be involved, not passively, but actively. A state -wide steering committee is 
suggested. We make jokes about committees and scoff at the democratic process; how- 
ever, a small group can be objective and perform a clearinghouse service in expanding 
industrial arts curricula. Who should be on the steering committee? Probably the state 
consultant for industrial arts, a city supervisor, a department chairman, several teach- 
ers, a superintendent and a principal. The industrial arts knowledge and concepts will 
come from the professionals, and the superintendent and principal will be the check and 
balance, serving as sounding boards and adding a note of authority to the group. The 
duties of this group will be of the advisory committee type, with the supervisor assuming 
a leadership role to keep things rolling. The working committees will have to be dedicated 
workers who can set, and keep, timetables. They have to be able to withstand shock, the 
kind that comes with frank activity on a professional level, and after seeing a cherished 
item shot down, bounce back with alternate proposals. A total program should provide 
a smooth sequential path from junior through senior high school. The American Council 
of Industrial Arts Supervisors suggests that the junior high program (grades 7, 8 & 9) 
should include experiences of an introductory or exploratory level in drafting, electricity/ 
electronics, graphic arts, metals, woods and industrial crafts. An introduction to power 
mechanics could be considered as a good basic course for ninth graders also. 

Assuming the junior nigh schools have a limited program, what can be seen in the 
six or seven areas listed above which could be adapted to an expanding curriculum? 
Another question might be whether new offerings could be fitted to unit shops or general 
shops re-oriented to accommodate them. Could apresent curriculum in industrial arts be 
broadened to include an active relationship with mathematics, science, language arts or 
social studies? Expansion to correlate with these areas will provide opportunities for 
students to discover and develop their aptitudes, abilities and interests. Provisions 
should be made for the development of skills and creative activities, through which a 
better understanding of our technological society can be gained. A progress checklist 
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When all conditions are A-OK the “Hold” is off and it’s back into action. If everything 
goes wrong, the plan goes into an “Abort” condition, and a new plan is devised. 

To expand or revise a curriculum and then implement or put it into action, a plan 
must be established, committees put to work and an open mind maintained. As industry 
is constantly monitoring its products and revising as the need becomes apparent, so must 
we analyze and alter our curriculum. No institution, group or plan is perfect, so change 
is in order. No program we design today will be appropriate and truly reflect industry 
in five years. The best plan is flexible to change. Implementation is dependent upon 
thorough preparation and cooperating individuals. The role of the supervisor, then, is 
one of developing and practicing those skills of analysis, communication, creativity, 
delegation, discussion, organization and leadership. 

Dr. Schank is Consultant in Practical Arts, Racine, Wisconsin. 



Implementing industrial technology in grades 7-9 

in Florida 



Marion A. Brown 

It is generally agreed that education deals with the knowledge that has accumulated 
through the years. Education is more important today than it was yesterday, because of 
advanced knowledge. Education will be more important tomorrow than it is today because 
of the knowledge gained today. 

This has been exemplified by learned people who state that knowledge can be 
“blocked”. Any particular block of knowledge would fit into a period of time. If this block 
of knowledge with its period of time were compared to the previous block of knowledge, 
the time of the previous block would be the square of that present block period. In other 
words, knowledge is gaining at a pace equal to the square root of that of the previous block 
of knowledge. 

Knowledge can be sub-divided into three areas - science, technology and humanities. 
Science deals with what is found in nature; technology deals with the changes man makes 
in his material world; the humanities are concerned with the values of man. Science 
deals with what is; technology deals with what will be; and the humanities deal with what 
ought to be. Others will say: Science is, technology uses, humanities results. 

The technologist is one who finds new ways of using the knowledge of science. We 
call these men inventors. ,; ome have stumbled upon their inventions; others have spent 
long periods of time in methodical work, either individually or in groups, conceiving of 
something useful. 

Manufc-'-turing, a prime user of technology, is an institution commonly called “indus- 
try”. Since industry plays such an important role in our lives, it has found a place in 
our educational program. For the past six decades this phase of education has been called 
“industrial arts”. In recent years the term “industrial technology” has been applied 
to a new form of industrial arts. 

Some of the skills, methods and techniques used in the old industrial arts will con- 
tinue to be used in the new, but new developments have made a new approach to a study 
of industry and its technology mandatory. Former US Commissioner of Education John W. 
Gardner referred to the essence of this new approach in the November- December 1962, 
issue of THINK Magazine, when he stated: 

If we indoctrinate young people in an elaborate set of fixed beliefs, we are 

ensuring their early obsolescence. The alternative is to develop skills and 

habits of mind which will be the instruments of continuous change and growth 

on the part of the individual. 

In Florida, industrial technology is seen as encompassing a body of knowledge that 
should be included in the general education of all boys and girls. At the junior high school 
level this may be provided in classrooms and laboratories designed for this purpose. It 
should introduce young people to this aspect of their cultural heritage ard aid them in 
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learning of their interests and capabilities in the technical and industrial fields. 

Man has been on earth for a period of time estimated at somewhere between 600,000 
and more than one million years. For more than 99% of this time man lived in the Stone 
Age, so called because stone was the principal material used for making tools. Man’s 
unique ability as a toolmaker and builder and his rational and creative nature enabled him 
to attain his position of dominance in the animal kingdom. 

Early man was a food gatherer and necessarily nomadic. When he discovered agri- 
culture and animal husbandry, he settled in one place. With a permanent habitat, families 
grew in size and clustered together to form communities and cities. Some men, not needed 
to produce food, were permitted to develop their talents in other directions. Thus, the 
metallurgist, potter, artist, medicine ma.i and the like appeared, and each developed a 
technology by which he could produce goods or services. It is evident that man civilized 
himself through technology. 

Education is an institution created by civilized man to facilitate the transmission of 
his cultural heritage to his offspring. As the need for change within this institution be- 
comes evident, changes are made, but slowly. A humanistic element was added to educa- 
tion a century or more ago to enable the child to adjust to his social environment. Around 
the turn of this century, developments in science led to the introduction of a scientific 
element in our schools to enable children to understand and adjust to their physical en- 
vironment. Paralleling the scientific development has been the most remarkable indus- 
trial-technological development the world has seen. Schools, however, still fail vo reflect 
our industrial-technological heritage. 

Industrial arts is the school subject that purports to provide a study of industry and 
its technology. The fact that this subject has, in general, failed to accomplish its mission 
is no secret. Several large-scale research studies are today helping to focus industrial 
arts on its important role in education. While these studies are not complete, sufficient 
information and evidence exists that the nature and purpose of industrial arts in contem- 
porary education may be identified. 

Industrial arts may be defined as the study of industry and its technology for purposes 
of general education. It deals with the origins and development of industry; the tools, 
materials, processes, products, opportunities, organization and problems involved in 
converting the earth’s natural resources into man’s material welfare. It involves the 
student in creating, designing, experimenting, inventing, constructing and operating with 
industrial tools, materials, processes and products. 

Industrial arts serves the same general purposes of the school as do other subjects, 
but its unique purposes are: 

(1) To develop insights and understandings of industry and its technology in our 
culture; 

(2) To discover and develop the interests and capabilities of students in technical 
and industrial fields; and 

(3) To develop the ability to use tools, materials and processes to solve technical 
problems involving the applications of science, mathematics and inventiveness. 

Course content for industrial arts is obtained by analyzing the manufacturing, con- 
struction, communication, transportation, power, service, research and management 
categories of American industry. This analysis, made in terms of the technical, occu- 
pational, consumer, cultural and social functions of industrial arts, reveals the body of 
knowledge, principles, concepts and behavior that constitute this discipline. Some of the 
behavior elements revealed by this analysis may be identified as competencies or “salable 
skills” required for a happy, useful and successful life in our technological culture. They 
may be represented as follows: 

To develop the ability to: 



These behavior skills should be the outcomes of each and every phase of education. 



Analyze 



Compute 

Construct 

Interpret 

Operate 

Disassemble 

Repair 

Test 

Experiment 



Install 



Design 

Create 

Develop 

Schedule 

Display 

Define 

Procure 

Control 



Study 

Plan 

Judge 



Cooperate 

Depict 

Assemble 



Describe 

Demonstrate 

Organize 

Read 



Shape 

Adjust 

Invent 



Engineer 
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They are tangible, measurable competencies with perpetually marketable values. Re- 
search supports the fact that industrial arts is one of the better means for developing such 
competencies. Other subjects can, and should, develop these characteristics also. 

The school program must provide a variety of course and subject offerings to meet 
the various needs, interests and capacities of youth. Because ours is an industrial-tech- 
nological culture, the school program must reflect this characteristic. Furthermore, 
and even more importantly, the industrial arts program in a school must definitely reflect 
this aspect of our time and heritage. 

This proposed program presents an interpretation of the above philosophy for grades 
7, 8 and 9 in the Orange County (Florida) Schools. It provides three courses of study de- 
signed to attain the unique objectives of this subject in each grade. 

A one-semester course in Communications is provided for the 7th grade. It introduces 
the student to the ways and means by which man has employed and developed technology 
to aid him in better communicating ideas and information. It places the traditional tech- 
nical subjects of drafting, printing, photography and electronics in a new context. Instead 
of attempting to develop skills in the technical areas, this course attempts to develop 
understandings of the changes man has introduced into his capacity for communication. 
Opportunities for experimenting, creating, inventing, etc., and for developing greater 
understanding are provided through a variety of student activities. These student activi- 
ties include drawing, printing, rubber stamp, silk screen, photography and possibly elec- 
tronics. 

A second one- semester course in Manufacturing is provided for the 8th grade. It 
introduces the students to the ways and means by which man obtains and changes the 
natural resources of the earth to produce his material welfare. It combines the traditional 
materials-oriented courses (wood, metal, etc.) into an approach that helps the student 
understand how products are designed, engineered, produced and marketed. 

It makes no difference what the raw material is (wood, metal or plastics). There 
are certain operations that must be performed in making something useful from the raw 
material. These operations are (1) subtraction, (2) shaping or forming and (3) addition. 
After the useful item has been made, it must be sold, packaged for shipment and trans- 
ported to the buyer. There must be some form of accounting co determine what the sale 
price will be. We live in a business society which is based on profits. There are rewards 
and responsibilities for each and every phase of our manufacturing industry. 

This approach is used in several school systems. Industry approves of this approach; 
it even finances an extra-curricular activity called “Junior Achievement" which is similar 
to this program. 

The third course of study is for a full year (ninth grade) study of power technology. 
Some may call this transportation, but transportation is only one use of power. The pro- 
gram we are proposing introduces the student to the ways and means by which man has 
harnessed energy to produce power to make his work easier and to move himself and the 
things he produces. 

This “power” course of study covers the sources of power, how it is stored, how it 
is measured, how it is controlled, how it is distributed through hydraulics, pneumatics 
(fluid power), electricity, electronics and combustion (internally and externally). 

Sixteen Orange County (Florida) classroom teachers, with financial help from the 
Florida State Department of Education, and with guidance from consultants, have developed 
“An Instructional Program for Teaching Industrial Technology in Grades 7-9” which 
follows the philosophy that has been outlined. 

For a new program to be a success, it must be understood and/or accepted by the 
ones who will be using it. This proposed program is different from what 1 envisioned, 
but it is much better; it is the commned efforts of classroom teachers, supervisors and 
consultants. 

The document soon to be mailed is not as complete as 1 would like for it to have been, 
but 1 am proud of it. 1 am proud because it has been developed by teachers who are now 
eager to teach from it. This program is one that follows measurable objectives stated in 
behavioral terms. The program can be implemented. It will be workable. It is a program 
that follows the philosophy of the Florida State Department of Education, a program that 
sets an example by filling a void that has long needed to be filled, a program that will give 
boys and girls a variety of experiences similar to those used in our industrial-technical 
world, a program that will help boys and girls find themselves in the world of work, a 
program that will show them there is a place in society for everyone and everyone is im- 
portant in his place. 
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tion in all four areas, the 8th grader moves on to experiences which were introduced in the 
7th grade, but which are now available for deeper study in an individualized program. 
Then, at the 9th grade level, he may s elect two of the four areas for beginning specializa- 
tion pointing toward a skill- centered program in the 11th grade. 

Although the 9th -grade student may devote his efforts ir. two areas - for sample, 
manufacturing and construction - the doer is always open for further exploration in com- 
munication or power-transportation. Every effort is made through flexible scheduling 
to provide the most appropriate and rewarding experience. 

The development and arrangement of the Exploratory Industrial Arts course was 
guided by a number of factors. The variety of functions peculiar to industries and our 
present and possible future culture required the inclusion of many and diverse study units 
to provide cultural and pre-vocational guidance. Moreover, the subject matter format 
was developed in order to provide for conceptual initial presentations to be followed by 
experiences in more depth and comprehension. 

These attempts represent a concerted effort to break from the traditional industrial 
arts course content and methods. It is a desire that the introductory foundation formed 
by each unit would provide a base upon which the teacher could develop greater teaching, 
depth in desired student experiences as facilities and learning situations warrant. 

The course in visual communication provides a means in which the student may 
explore the role of graphic communications in the vocational, consumer and avocational 
phases. Typical knowledge and fundamental skills represented in this exploratory course 
are derived from the commercial arts, drafting and design and the graphic arts. 

The learning experiences provided in the visual communication area use letterpress, 
offset press, silk screen processes, photography, sketching, mechanical drawing, rubber 
stamp making in the field of flexography, engraving and bindery procedures. 

The construction laboratory provides a means by which students may explore the 
role of the construction industry in vocational guidance, consumer knowledge and avoca- 
tional interests. 

Knowledge and fundamental skills represented in this broad exploratory course are 
derived from the general woodworking and cabinet industry, the fie: i of carpentry and the 
trowel trades. Pre-planned learning experiences are meant to provide an appreciation 
of good design and construction techniques relative to man's environment. 

Experiences in hand woodworking are a part of the general learning activities, but 
certainly not to the extent that the entire philosophy of exploration in woodworking re- 
volves around the mechanics of making a doorstop. Hand tool usage to develop a skill 
awareness is not discouraged, but the insatiable and unjustified desire of some teachers 
to have students plane, plane, plane, square, square, square a piece of wood is discour- 
aged. The concepts of the woodworking industry of today are enriched more readily 
through the minor involvement of hand woodworking tools and through greater emphasis 
on and use of modern power equipment. 

Within the carpentry segment of the construction area, the use of scale model houses 
has proven most effective in providing exploratory experiences in the various aspects of 
the carpentry trade. The student learns the nomenclature, function and limitations of 
various members used in constructing a floor, wall, ceiling or roof. He may be a team 
member co-ordinating his efforts with others. He will also be responsible for tasks to 
be performed as an individual or in groups using line production and assembly methods. 

Where space does not present a limitation, full-size carpentry may be practiced in 
constructing sections of walls, partitions and roofs. This activity does present a mean- 
ingful content insofar as insulation may be added, windows and doors installed, glazing 
practiced, roofing placed, etc. 

The experience of working with concrete and bricklaying is definitely not meant to 
produce the degree of skill necessary to the concrete worker, cement finisher or brick- 
layer. The student does have the opportunity to experiment with sand, cement, aggregate 
and water in preparing concrete or mortar mixes. 

To reinforce his experiments, the student may use a small flower box mold into which 
he places concrete. Upon removal of the mold, the student can examine the concrete for 
properties inherent in an accepted concrete mix. Then the principles of cement curing and 
finishing are studied and applied toward the desired effect in a concrete structure. 

Additional experimentation in masonry involves the craftsmanship of bricklaying. 
Many new concepts in terminology relative to bricklaying are researched. The student 
learns the difference between face brick and common brick. He becomes aware of such 
terms as mortar, bond, course, stretcher, bed joint, header, line, etc. The pupil is pro- 
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vided learning and doing experiences of spreading mortar, laying courses of brick, plumb- j 

ing and leveling them. j 

Due to the close proximity of bricklaying and concrete work, the advantages, dis- 
advantages and satisfaction derived are researched as a combined unit. Some most re- 
warding experiences are provided through field trips to on-site locations of house con- j 

struction, talks by contractors, architects and tradesmen. 

Pittsburgh, Pennsylvania, is well-known as a manufacturing and steel-producing j 

center. The majority of its populace is in some way or other affected by facets of manu- 1 

facturing and steel production. With this in mind, it is of great significance that the stu- i 

dents of Pittsburgh schools be aware of the many manufacturing processes and their 
interrelationships. Numerous manufacturing firms have cooperated extensively in provid- 
ing materials, personnel and facility tours for the students as an endeavor to aid the pupil 
in his orientation to the world of occupations. 

Under the heading of manufacturing are included general metals, foundry, welding 
and plastics. Through closely associated techniques in the laboratory, many commonali- 
ties in manufacturing processes are developed. The transfer of knowledge and under- 
standing from one area to another is explored and applied. There are instances where 
some skills, though not totally developed, may readily be employed in the various areas 
of manufacturing. This is of particular value when the assembly line production aspects 
of industry are researched by the pupil group. 

The power and transportation area provides many experiences unthought of a few 
years ago. The more glamorous aspects of today’s technology are envisioned and realized 
through concepts relative to power in present and future technology. The student’s previ- 
ous experiences in the industrial arts environments have been reinforced with materials 
he could see, smell, feel and form or shape into an end result of experimentation. Think- 
ing and planning in the abstract was done to some extent, but now abstractions become 
more important, relative to the concepts of electricity, electronics, hydraulics and 
pneumatics. Not to be misconstrued, it must be kept in mind that abstracts used in the 
exploratory level are of the comprehension and nature to be realized and appreciated by 
most students of this particular age group and ability. 

Small gas engines and rockets are “things” the student is much aware of today. He 
mows the lawn, rides go-carts and just plain “tinkers” with engines - he tinkers with 
power. There is much more to tinkering with gas engines than meets the eye. That boy i 

may someday realize the full potential of rockets and by no figment of the imagination 
produce a real solution to many of our transportation woes - perhaps utilizing the value 
of steam propulsion. 

It is generally recognized that methods and techniques involved in teaching industrial 
arts have lagged far behind the concepts of modern industrial practices. We may have 
facilities and equipment of the latest design, but if teachers lack knowledge, imagination 
and enthusiasm for new approaches to learning, the program will fail. 

Because of recognized need to orient teachers for acceptance of a new approach to 
teaching industrial arts, a massive in-service training session was held for 66 teachers 
during the summer of 1966: Twelve training areas located within the city schools, local 
and out-of-state industries provided the intensive study and practical application of new 
concepts and skills. Throughout the past three years (1) additional workshops have been 
ongoing; (2) techniques, equipment and courses of study have been evaluated; (3) recom- 
mendations for program improvement have been made and included in the overall picture. 

There is nothing new or innovative regarding such procedures; yet, in a large or small 
school system it is imperative that teachers have a common understanding of the aims 
and objectives of the industrial arts program to be an effective and an integral part of 
the guidance function. 

To show the extent of the exploratory program as shown in Appendix C, an accom- 
panying list of involvement depicts 16 schools having 52 industrial arts teachers now im- ' 

plementing the areas of visual communication, construction, manufacturing and power- 
transportation. 

In most instances, one teacher is assigned one lab, but in other examples, depending j 

upon facilities, one teacher is able to co-ordinate some offerings in two, three or four 
areas. These arrangements are presently undergoing scrutiny as to the versatility of /> 

teachers and laboratories regarding future curriculum and facility development toward 
meaningful learning experiences for all children. j 

Mr. Cosgrove teaches in the Pittsburgh (Pa.) Public Schools. i 
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APPENDIX C 



HERRON HILL JR. 

KNOXVILLE JR, j 

LATIMER JR. < 

PROSPECT JR. j 

WESTINGHOUSE 


^Manufacturing 
I Commuri cations 
> Power tc Transportation 
^Construction 


FIFTH AVENUE 


Communications 

Manufacturing 


STEVENS j 


^Construction 

[Manufacturing 


MCNAUGHER \ 


^Construction 
^Power & Transportation 
Communi cations 


SOUTH 


Construction 

Manufacturing 


PEABODY 


Construction 

Communications 

Manufacturing 


GREENFIELD JR. { 


^Construction 
^ Manufacturing 
Communications 


FRICK J 


f Construction 
(Communications 


OLIVER 


Communications 
Power Sc Transportation 
Manufacturing 


HOLMES 


Construction 

Communications 


CONROY JR. 


Manufacturing 

Construction 

Communications 


OVERBROOK 


Representative version of all 
four labs and is now in full 
operation. 




Environmental education and the role 
of industrial arts 



Dean B. Bennett 

a * rtS haS m *° re ’. much more » t0 con tribute to the education of our youth than 

a gr6 1 m ^ y m - 0Ur P rofession * including many in our own field, seem to recognize At 

subSt m-e^Lvf mnip d r USt ff 31 artS b ! can ? e an acce P ted Part of the curriculum^toes’this 
ODDormn^ rn JfnH t0 °« er o^r nation than it does now. It has today an unprecedented 
j ^ squarely on its feet with merit, and in the front line with those other 
studies 1 . 8 f ducatJ0nal stature » including mathematics, English, science and social 

Industrial arts can help fulfill a need which desperately reaches out from the Daces 

wal^ n ® ws P ape f and magazines, pleads from our television sets, and accompanies our 

and en^ronrnenmi :OU8h w Ur n . ei S hborho °ds. It’s a need to resolve the critical social 
and environmental problems facing our communities, our states and our nation todav 

mSts Troblem .“JJ rh» h'nh bec “ se , we oursel ' ,es are partly products of our environ- 

X fiel^of S ^ 1,3 qUality offer 

Pick up . any newspaper and I daresay that somewhere within its pages will be a refer- 
ence to zoning, housing, traffic congestion, pesticides, solid waste disposal, water pollu- 

?he; e a LdfoTn^^ SS ° f habitat f ,d Wildlife ’ or some other environmental problem, 
thev f r p SfL **!; ° bl ®ms require the attention, study, concern and action of citizens if 
y are to be successfully resolved. And the development of good citizens has long been 
an accepted goal and responsibility of the school and of general education. 

vpinmrfpnf haV u e lon S ^ogmzed the contribution of industrial arts to the de- 

need P tn Wh ° n f! ed to under3tand the workings of American industry, who 

matPri^f? 1 h * lentS ’ y ho need t0 understand the solving of problems using tools, 

S and smffX SS 7^/ nd ^ h ° , n68d t0 S a j n experience in using tools and equipment 
ateiy and skillfully. And within the scope of these valuable objectives, industrial arts 

contribution to developing citizens who iare atout"who"anan^ 
TbUto o meet * r n ® h° S ^. pr0bI ® ms affecti "S quality of the environment and its 
phasS “lied enZnT^ 2S aioT Primary PUrP ° Se °* a developing CUrricuIum e ">- 

n Ae y6arS the *! e has been spotty concern for the environment reflected by such 
education S?* oatdo °^ education, conservation education and resource use 

fuUv cone wS n rn m J be ® I \ edu catxonal attempts to produce citizens who could success- 
whn ™»?h P blems of dwindling natural resources and endangered wildlife - citizens 
time our d nS paCe . Wlth a changing environment. Within a relatively recent span of 
SJln L, atl °" ha been undergoing an acceleration of change -often pronounced and 
interdenendp’nrp Fr a” 1 agrariai j t0 industrial, from rural to urban, from independence to 

iS r ^ ti ° n °J pSOple ex P er iencing an affluent life of in- 
Seven^ g nprrpnr S moblh ^> relief from domestic toil, and good health and long life. 
J Percent of us are now living on one and one-half percent of the land. We are 

viVnnmt r U1 V *?? hnolo Zy and our industry to create the goods, services and the en- 
vironment which will provide for our needs at a rate which will satisfy them. It is no 

Dre n dtotoht at W h ar ® .makmg unprecedented demands on our environment with many un- 
P . 1 tabl6 aad detrimentax consequences. Socially our man-to-man relationships are 
being strained, sometimes dangerously near their limits, with problems of war, crime 
poverty, racial tension and dissatisfaction with the institutional structure and its policies! 

uur social problems ana environmental problems are closely interwoven within the 
fabric of the institutional and technological structures we’ve established, within the be- 
havior patterns we ve developed, and within the natural laws working in our environment. 
Man is dependent upcm his environment, and science has long recognized the concept that 

The nti’.f?'' a - pr0duct ° f h ‘ s he can affect it. but Tin turn, SecThta! 

humfS' m en " ron "? ent motivates man politically, economically, socially and, we hope, 
humanely. Man s environment, thus, is a dominant force in his life. 

h r na i S r OUr knowiedge of the environment increases and environmental problems become 
broader ui scope and more critical, there is a growing awareness that man must under- 



62 



stand and control his total environment - the man-made as well as the natural. His de- 
cision-making must draw upon a broader base of knowledge, including an understanding 
oi social, economic, technological and ecological principles leading to a better under- 
standing of the consequences of his actions. As a result of this need, environmental edu- 
cation has evolved as an emphasis in the curriculum designed to help the school produce 
knowledgeable and concerned citizens. It has evolved from those earlier educational 
areas mentioned before and has taken from them and blended those ingredients necessary 
for the kind of citizen action we desperately need today. 

The major objective of environmental education at the elementary and secondary 
levels is to help the school produce citizens who have a knowledge of the biophysical 
environment and its problems, who know how to help solve these problems, and who are 
motivated to help solve them. More specifically it attempts to develop attitudes towards 
the biophysical environment and its problems — attitudes which contain feelings, under- 
standings and a tendency to act to solve and prevent problems. (1) 

A pilot program in the Yarmouth, Maine, public school system was established last 
fall to implement and test this concept of environmental education. The program repre- 
sents a major step, we think, for a community with only 1200 students, kindergarten 
through grade twelve. The town itself is underwriting the salary of a fulltime coordinator, 
and this reflects a real concern by its citizens for environmental quality as well as a be- 
lief in the role and value of education. 

The program has three major thrusts: (1) Curriculum emphasis and continuity, 

(2) school site development, and (3) teacher in-service education and resource center. The 
curriculum phase of the program focuses what students are studying in science, math, 
social studies and other subject areas on the biophj sical environment: and its rroblems. 
In grades K through six, theme environments have ’,een chosen: K-l, the school; 2-3, 
the neighborhood; 4-5, the community; and grade 6, the region. Within these theme en- 
vironments, environmental problems are selected for student recognition, study and 
problem-solving conservation activity. Since these environments move from what is 
close to the learner to what is more distant and expand in scope, the problems encoun- 
tered by the students, as they progress through the grade levels, become more complex. 
The sequence of implementation at each grade level follows this procedure: (1) A pre- 
test of a random sampling of students to see what their interests and concerns are regard- 
ing the theme environment, (2) preparation and distribution of a teaching guide and kit, 

(3) workshop for teachers and community volunteer field trip guides, (4) classroom pres- 
entation about the theme environment and selected problems, (5) field trip by bus and on 
foot through the environment (community volunteer guides enable classes to be broken 
down into small groups), and (6) follow-up investigative, planning and conservation activi- 
ties involving students in activities where they actually help to resolve an environmenal 
problem. At the secondary level, the coordinator gives classroom presentations, helps 

to organize special field trips and environmental improvement projects, and advises stu- 
aents. 

The second major phase of the program, school site development, is concerned with 
the acquisition and improvement of school sites for two primary purposes: (1) To be 
used as outdoor teaching laboratories and (2) to be used by citizens and visitors in the 
community as outdoor natural recreational areas - green islands within the community. 
Steering committees are organized which are made up of citizens, teachers, adminis- 
trators and students, who plan the site, inventory its natural and man-made features, and 
develop such things as trails, habitats, landscaped areas and site furniture. 

The third major phase involves the collecting, reviewing and cataloging of teaching 
materials and aids which are made available to teachers through a resource ceu.er. 
Special projects are carried out to up-date and strengthen teachers in this field. 

Industrial arts can play a major role in environmental education. Traditionally 
there has been only a slight recognition that industrial arts can significantly impart con- 
servation understandings. Too often conservation is only found in the last chapter in 
some of our texts. Most of the emphasis on conservation has been in science and social 
studies. Unfortunately the potential which industrial arts possesses for developing con- 
cerned and knowledgeable citizens has received little attention. 

Industrial arts is ideally suited in several respects for including environmental edu- 
cation understandings: 

(1) Industrial arts is the only subject area in general education specifically related 
to the study of industry and technology - the source and also the solution of many 
of our environmental problems. 




(2) Industrial arts is dependent upon activity for its teaching, and interesting and 
meaningful activity is recognized as one of the keys to effective learning. Indus- 
/Q , T tn r ar . tS i activities Evolve students directly in resource planning and use. 

(d) Industrial arts by its nature is concerned heavily with the physical aspects of 
the environment -our natural resources and those products created and main- 

tarned to improve our environment and to allow for its more efficient and better 
utilization. 



There are many ways industrial arts can help achieve the school’s goal of an environ- 
mentally concerned and knowledgeable citizenry that knows the meaning of conservation 
* J? ractlces lt * Generally, industrial arts can involve students in the entire sequence 
of the process from raw material to the finished product, including its effects of use. 
malo??? 1106 dls P° sal - Industrial aits can help give an appreciation of design, of 
m ^nSi dlS ff an ? ° f ,* e ] r ^racteristics. It can help students to understand the environ- 
mental effects of industry and the opportunities for environmental improvement which 
mdustry and technology afford us. 

ednr^Hn? 6 f 1 r>f nt TTi ry ^ !” dustriai arts is a "natural” to work with environmental 
ducataon. A Title III application recently filed in Maine to expand the Yarmouth program 

LT^\ StateWide in . cludes a P r °P° sal for an elementary industrial arts prSSam 
a „.. ^F® agthea the investigative, planning and conservation or environmental improvement 

van V rnnr S — hlCh foll °Y tJie field trips. A qualified instructor with a specially-equipped 
out activities S P ° nable classroom field equipment will assist students in carrying 



sour bl amnnH i ^ include loc atmg, mapping and inventorying natural re- 

° ad * ® ch0 ° 1 and community, learning the characteristics of natural re- 
sources, and discovering the effects of processes and products on the environment. 

C ° ul , d • 1110111(16 des igning, testing, surveying and organizing in 
preparation for environmental improvement activities. 6 

H „_ Conservation activities could include school beautification projects - planters, attrac- 
tive litter containers, walkways, signs; constructing well-designed play equipment- de- 
velopment of outdoor interpretive trails and facilities; and educational displays and ex- 
hibits to arouse public interest and concern. 

At the secondary level environmental education can be integrated into typical indus- 

F ? r 6Xample ’ ln a unlt tau § ht at the eighth grade in which students study 
the manufacture of camping equipment, the coordinator gave presentations on a survey 
of outdoor recreation in the state and on the conflicts sometimes existing between indus- 
trial and recreational development. Students had an opportunity to test their equipment 
on a special outing during which the coordinator led them in studying a local park area. 
In a unit on residential construction at the sophomore level, a presentation was given on 
the value of preserving open space in a community, the principle of cluster development, 
and the construction of site furniture for better utilization of the outdoors. This was fol- 
lowed by the designing, construction and installation of a sign for the school’s outdoor 
environmental center, trail orientation station, and trail signs. 

° nly a f ~ V examples of the many ways industrial arts can work with en- 

edao t n * J t oday » more ^ ever before, education needs to be relevant to 
the outside world beyond the four classroom walls. Industrial arts can be a moving force 
in our school systems helping to bridge the gap which too often exists between school 

J? h °PP° rt H nlt y. 1 ? ours ; we can, today, make a significant contribution 
to helping the school develop the citizens we need for tomorrow. 



REFERENCE 

(1) Environmental Education . A brochure published by The University of Michigan, 
School of Natural Resources, 1969. y ° 

Mr. Bennett teaches at Yarmouth (Maine) Intermediate School. 



The comprehensive high school of the 70’s 



Robert W. Fricker 

Parma's approach to industrial-vocational education in a school system is one of 
the many challenges large suburban communities will have to face in the near future. 
Much has been written about the comprehensive high school, but very few of us in the field 
have been able to design and construct a physical facility such as Normandy, which is 
our newest senior high school in the Parma City School District. 

Background. Parma is the largest of 31 suburbs surrounding the city of Cleveland. 
The three cities in our school district, Parma, Parma Heights and Seven Hills, encompass 
19 square miles with a total population of approximately 150,000. At present over 25,000 
public school students are enrolled. In addition, approximately 12,000 students are en- 
rolled in parochial schools within the district. Since World War II the Parma City School 
System has grown at a phenomenal rate. The trend for Clevelanders to move to suburbia 
after the war was part of a nationwide happening in all major cities. Our comprehensive 
industrial education program in 1950 was limited but highly successful, and still operates 
on a 6-3-3 basis. 

Die to the influx of students in the early '50’s, plans were formulated for our first 
new senior high school in twenty-five years. Parma Senior High School opened in 1954 

A second high school. Valley Forge, was built in 1961, and Normandy High School opened 
this fall. 

School District Statistics 



Number of students 
Number of staff members 
Number of buildings 
District population 



1954 

6,000 

154 

6 

49,000 



1969 

25,000 

1,200 

31 

150,000 



Secondary School Building Program 



1954 

Parma Senior High 
Schaaf Jr. High 
Pleasant Valley Jr. High 
Total 



Laboratories 
and Shops 
11 
4 

_4_ 

19 



Grand total - 78 shops or laboratories 



1969 

Valley Forge High 
Hillside Jr. High 
Greenbriar Jr. High 
Shiloh Jr. High 
Normandy High School 
New Jr. High (planned) 
Total 



Laboratories 
and Shops 
12 
4 

3 

4 

32 

4 
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r ^ ie industrial arts instructors average five years' industrial experience as 
well as 5.9 years teaching experience. The vocational instructional staff averages 12.8 
industrial experience and 6.8 teaching experience. The combination of industrial as well 
as professional experience provides a rare combination that forms a strong base for the 
success of any major program of industrial education. 

Cost and equipment. The total building costs for Normandy, our newest high school 
were in excess of $6,000,000.00 of which $1,444,000.00 represents matching funds, local* 
state and federal. Of this figure approximately $500,000.00 was spent on equipment and 
tooling for the vocational areas. In industrial arts, the seven major areas were equiDDed 
at a cost of $200,000.00 to the local Board of Education. 

Building features and floor plan. The building design is semi-circular in nature and 
is of a domed construction. The building was constructed on a hillside and is laid out like 
a baseball diamond, home plate being the library in front-center, first base the gymnasium 
which seats 3000, and third base the auditorium which seats 1400. The base path from 
third to first base is a three-story unit laid out in a semi-circle. The first floor contains 
all industrial and vocational T & I laboratories with separate related classrooms. 
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First Floor 

Cosmetology (related class- 
room, junior and senior 
labs) 

Vocational Offset Printing 
Basic Electricity 
Industrial arts-graphic arts 
Industrial arts general 
metals (R&D) 

Industrial arts wood 
Vocational machine trades 
Industrial arts power 
mechanics 

Vocational auto mechanics 
Vocational welding 
Vocational food services 
kitchen 

Sword and Shield Room 
(dining room) and related 
food services classroom 
and snack bar 



Second Floor 

Vocational Commercial Art Studio 
Distributive Education lab 
and instructor’s office 
Cooperative office education lab and 
instructor’s office 
Occupational work experience lab 
and instructor’s office 
Two vocational typing labs 
One adjoined office machine room 
Business Office Education labs and 
shorthand-dictation labs 
Data processing (including a sepa- 
rate room for keypunch and 
simulators) 

A related classroom for board 
wiring and program writing, and 
a machines lab. The machines 
lab has a separate air condition- 
ing and humidity controlled 
feature. 

Two drafting rooms - one industrial 
arts, one vocational 



Third Floor 

Four large team 
teaching rooms to 
handle 150 students 
each or to be divided 
into three individual 
classrooms with a 
capacity of 50 stu- 
dents each. 

All other related aca- 
demic science, 
math, English fa- 
cilities are on the 
third floor to make 
this a most com- 
plete comprehen- 
sive high school. 



chine trades and power mechanics tHp elect ncity, general metals, ma- 

-«pSS.S IK&Sr? buildll ‘ g 

related experiences to work with others* anH 1 „u W P r ^’ ^ enough school- 

skills tothebest advantage ^^^v^ti^op^riunity^^rfornf in^^fes^and'industryt 

Mr. Fricker teaches in the Parma (Ohio) Public Schools. 



Curriculum content based on experimentation 

and industry 



... s 
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11 str ^f ses c ° re concepts and understandings found in the American industrial society. 

• i ?fj^ Urri ^ Um implements these core understandings we have entitled i ndu s- 
ria 7 16 ^ es | re< ^ outcomes of the Industrial Studies program are listed: 

To make available a program of general education for youth who are about to 
enter a highly technological society of the 1970’s and 1980’s. 

(2) To develop a vocabulary and the concepts necessary to live successf ull y in an 

automated society. J 

(3) To develop problem-solving and decision-making procedures that are utilized 
in a technological society. 

r xulum T0 P r0vic * e t ^ ie discipline with a logical scope and sequence of an organized cur- 

n^ e n “i5 r ^f 0163 runnin g throughout the industrial studies curriculum are these: 

(1) Building the understanding of the organization necessary to bring about a large 
economicany-efficient industrial manufacturing system and the many jobs involved. 

(2) Developing insight into the planning and production procedures necessary for 
automated production. 

(3) Building vocabulary and new concepts around industrial problem-solving and 

decision-making. 6 

In . th 1 e iHitial stages this program may be introduced as part of, or parallel to, any 
industrial arts shop or laboratory program. This program does not challenge or replace 
any existing strong industrial arts program. 

'iTie Industrial Studies Program is a curriculum effort which differs from other cur- 
riculum approaches in that its major effort from the beginning was to identify a body of 
knowledge which is relevant to our space age technology and can be implemented in the 
existing shop programs and existing facilities. The core concepts and understandings 
may be introduced at the junior high or secondary school level and be run parallel to an 
existing program of wood, metal, drafting, auto, ceramics, plastics and graphic arts. 

The emphasis of the curriculum is upon students’ needs, since they will be living in 
a highly technical world of the decades of the 1970’s and 1980’s. With these thoughts in 
mind the group presents these suggestions: ° 



ENERGY 

SOURCES CONVERSION 




/ ou see ^ tk® m odel> there are eight major areas of curriculum knowledge pres- 
ent. There are possibly other areas that could be chosen. However, these were arrived 
at after careful deliberation in reducing the total industrial content to a workable size. 
The selection of these areas made it possible to present meaningful material in a structure 
with a scope and sequence to the students. 

Jhe sequence was designed so that for initial stages of introduction the curriculum 

could be offered as eight one-week units integrated within the present shop or laboratory 
program* 3 

. additional material becomes available, the curriculum content may be exDanded 

into a semester class or a full- year course. 

Eventually the industrial studies program will develop into a (2)- or (4)-year course 
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of study for the students. 

As you will observe, any number of combinations of time and units may be arranged 
to meet the needs of your local school program. 

The curricular structure consists of areas of study entitled: 

(1) Sources of Power 

(2) Energy Conversion Systems 

(3) Power Transmission Systems 

(4) Physical Properties 

(5) Chemical Properties 

(6) Manufacturing Properties 

(7) Industrial Processes 

(8) Production Procedures 

This program instructs the students from the basic sources of energy and materials 
*° Production of products , goods and services produced through automation . 

The presentation of the first three areas of (1) sources of power, (2) energy conver- 
sion systems and (3) power transmission systems provides background material for the 
total program. The source of the information is historical and scientific. Such authors 
as Delmar Olson, Sullivan and Thompson, Bohn and MacDonald have provided ideas for 
content for these three areas. The most current source for these areas is soon to be pub- 
lished in a junior high textbook by Ralph C. Bohn and Angus MacDonald, entitled Power— 
Mechanics of Energy Control . 

Sources of power. This curricular area is concerned with two parts identified as 

(1) natural power and (2) processed power . The basic source of natural power is the sun’s 
energy and gravity. This energy has provided the power that man may use by designing 
machines to utilize its force to do his work. The basic machines use the imbalanced heat 
equilibriums which cause rain to fall and water to flow. 

The imbalance in nature’s heat systems makes it possible for man to build machines 
to harness natural power. The wind is used for sailing ships, turning windmills and trans- 
porting vast amounts of water. The rain and snow provide energy in dams and turbines 
to provide our electrical power. The sun and water also provide energy through growing 
products such as fossils, i.e., fuel, coal and modern food. 

Processed power, then, begins with the conversion of foods and fuels into usable 
energy. In prehistoric times man had only this power available to him. His food was 
converted into energy by his body, and the power was generated by his muscles, legs and 
arms. ^ It took man a great deal of time to learn how, with simple machines, he could am- 
plify his power and convert processed power to short spurts of high-energy intensity. 

Energy conver sion systems . The conversion of energy (processed power) into a 
usable motion is a problem the inventors and engineers have been stru gglin g with since 

Archimedes. The constant problem has been to increase the efficiency of the enercrv 
convertor . “■ 

The understanding of basic motions is necessary to the development of an energy 
conversion system. 

(1) Rotary-to- rotary motion. 

Gears, pulleys, bar linkages, flexible converters (universal joint) 

(2) Rotary- to-oscillatory motion. 

Cams, piston & crank, bar linkages, geneva 

(3) Rotary-to-linear motion. 

Ratchet, rack & pinion, bar linkages 

(4) Oscillatory- to-oscillatory motion. 

Gears, ratchet, bar linkages 

(5) Oscillatory-to-linear motion. 

Scotch yoke, rockers, linkage systems 

(6) Linear-to-linear motion. 

Linkages, fluid 

Mechanical system s (heat conversion systems! . With the invention of motion con- 
verter, a mechanical system may be built from a series of motion converters. A more 
efficient mechanical system may be referred to as a heat engine. 

The heat engines include such complex machines as the steam engine, internal com- 
bustion engine, and turbine (water, steam, gas). Our aircraft jet is a combination of two 
of the aforementioned. 

These heat conversion systems provide us with the mechanical motion to provide 
other sources of power. 
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. Electrical power systems. The conversion of mechanical into electrical motion gives 
rise to the study of the electrical power production systems of America. The program covers 

the various sources of energy utilized by our power companies including nuclear power. 

Chemical power. With today’s space technology, chemicals have become a rapid 
energy conversion system. With the development of rocket motors, a very complex tech- 
nology of propellants has evolved. These chemical compounds may be classified as to 
their physical state: Liquid propellants and solid propellants. 

These energy conversion systems of fuel and motors convert vast amounts of enerev 
over short periods of time. 



Power transmission systems . Mechanical linkages are the earliest and most common 

power transmission systems. These mechanical systems include rigid links and flexible 
links. 



The rigid links include: Bars, cams, shafts, gears, etc. 

The flexible links include: Belts, chains, cable, rope, rods, fluid, magnetic, etc. 
Electrical power transmission systems. The program studies the design of elec- 
trical power transmission from the generator and transformers at the dam or steamplant 

to die substation distribution point and on to the power transmission through distribution 
to the consumer. 

fluid pow e r transmission . This program is concerned with studies on how energy 
may be transmitted by means of compressed gas or fluid. It is the study of application of 
power to industrial hydraulics and pneumatics, the real work horses of industry today. 

Fluidics power transmission and c ontrol systems . The fluid logic systems which 
are being introduced into the heavy automated production systems are presented in this 

study. Decision circuits, amplification circuits and controlling circuits are the concerns 
of this area. 

Electronic power transmission. This program is one which demands considerable 
emphasis. It includes two things: the energy for manufacture, and the information and 
control for manufacture, i.e., the study of gaining information, the decision as to what to 
do on the basis of the information gained, and the control of the industrial machine. The 

stu y ranges from simple power circuits to the problems that computers solve or provide 
control. 



Industrial properties of materials 

Thomas J. Powers 

• • iP*u mcH ^ ern stu dent has to have a ocabulary and an understanding of concepts upon 
wmch he can call in future endeavors to understand industry and its operations. The 
student oi today is going to be deeply involved in American industry or in world industry 
m tne immediate future. A part of this understanding is having a working knowledge, or 
knowledge and concepts at the recall level, that will allow him to be comfortable with the 
terminology found on the three charts I am going to present to you at this time. 

To produce an item, we must be able intelligently and objectively to pick a material 
for the item that will do the- job most effectively. We have felt that there are three cate- 
gories in which you must work to make a proper choice of materials for the production 
of an item. These have to do with the properties of materials and are as follows: physical 
properties, chemical properties and manufacturing properties. 

fhe physical properties have to do with such things as specific gravity, thermal 
conductivity, melting points, modulus of elasticity, tensile strength and others. We will 
try to convey to the students concepts that will support this terminology by having students 
subject a material to as many tests as practicable using student- made specimens or 
available forms as test items. Thus they become comfortable with the meaning of the 
terms and familiar with the limitations of the material under consideration. 

A project approach could now be set up to help in this understanding of these proper- 
ties, or an idea could be pursued that would necessitate choosing the most appropriate 
material from which to produce an item. How about making a gaming chip since all of you 
have so many of them in your pockets now; what would be the selection process for the 
proper material from which to make this item? 

Let s go through physical properties and see what avenues of understanding open up. 






First, possible materials could be arbitrarily selected. 

Metal - would be OK. 

Plastic - would be fine; 

Wood - no. 

Ceramics - glass a possibility. 

Rubber - some checks are already made this way. 

Metal and plastic look like good choices; ceramics another. 

Getting back to our properties we would find weight or specific gravity would pos- 
sibly be of some major importance to give the chip proper feel - not too heavy nor too 
light. If using metal, then lead and magnesium would be two extremes. The student 
would have to gain an understanding of the terms and look up specific gravity of possible 
materials, and a range could then be established. 

Electrical, resistivity would not be of too much importance, but if used, plastics and 
ceramics would win hands down. A use could be made of electrical resistivity by using 
it as a check on the chip in use; for example, a certain resistivity would be needed in a 
machine to either accept or reject a chip. If this were to be used, a metallic-type chip 
would probably have to be made, or metal and plastic in combination. 

Thermal conductivity would not be too important, but for that certain "feel” it would 
of course have to be considered, since there are some that like cold hard cash and this 
might influence a choice. 

Coefficient of thermal expansion is a property that could be very important. If the 
chip expands too much due to temperature variations, it might not work too well in ma- 
chines. The item must remain dimensionally stable throughout a wide temperature range. 

Now that we have metals with very low melting points, we do not want to manufacture 
a chip that might melt in your hand. We must consider the melting point of any possible 
material, keeping its use and manufacturing properties in mind. 

Modulus of elasticity and tensile strength would not be too important for the chip, but 
for longevity and ability to maintain its shape, material hardness and impact strength 
would certainly rate high in importance of necessary properties for a material for a prod- 
uct such as this. 

Some test apparatus would of course be needed to run some of the tests to compare 
the materials of possible choice. A simple balance scale could be used for specific 
gravity, a torch and a low-cost pyrometer might be used for the melting point, or possibly 
just charts with this information given for the various materials would be enough. A ten- 
sile strength tester could be fabricated. We have made a set of jaws for one. A hardness 
tester and other devices for comparative testing could be either teacher-made, student- 
made, purchased from surplus, or donated to the school by industry. 

A choice cannot be made without knowing something about the terminology found on 
the charts. The product is not important here, but the ideas are very important, and the 
ideas and concepts that are understood from going through this selection process will 
possibly stay with the student for many years to come. These ideas can be taken into 
industry and can be moved from job to job. 

Let's look at chemical properties. This brings up additional areas of study. How 
does the item fare in various atmospheres like pockets, purses and rooms like this? What 
happens if a drink is spilled on it, or other chemicals come into contact with it? 

Here again many materials would be needed, such as jars for acids, solvents, and 
chemicals for testing your selections in various atmospheres. A furnace could be used 
for a simple burn rate test and so on. 

Now let's look at manufacturing properties and think of the concepts that have to be 
understood. Should we machine the item, cast it, coin it, heat treat it, do special things 
to its surface finish, laminate it or join two halves together? How much will the end 
product cost? How available will the material be when production starts? A whole year 
or more could be spent on manufacturing properties alone if great depth was the desire. 

If the student can carry a material through all these considerations, then he should 
have a good command of all the concepts that these entail. This would mean that some 
decisions will have to be made based on the choices available. These thought processes 
are our products. This is what the student will take home with him and carry with him 
from job to job throughout life. He will be able to research a problem, make decisions, 
and carry things through to completion. 
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Industrial processes 



Lewis A. Oetinger 

In the area of industrial processes, the problem was no different from the preceding 
units except that in this area, categories could not be easily found. Therefore, the prob- 
lem was to design a method of presenting industrial processes in a logical order. We 
attempted to form categories which would allow the design to be as all-inclusive as pos- 
sible. We started each category with a high level of abstraction and attempted to work 
down to the student level. The results of work we have done to solve the problem appear 
in chart form. 

The five categories across the top of the chart cover as many of the industrial proc- 
esses as we could conceive and still limit the study. The five classifications are as fol- 
lows: Particle redistribution, particle separation, particle temperature change, particle 

size enlargement, particle size reduction. The charts include wood, metal, plastics, 
ceramics and glass. Other materials could be included in the study. To understand the 
meaning of the various categories, we must use a definition for the word “particle**, mean- 
ing items from molecular size to items the size of a dime, as the frame of reference. 
Under each of the categories we placed the concepts, experience and curriculum examples 
pertaining to that particular activity. You will notice these headings are listed vertically 
along the edge of the chart. 

This particular chart has given rise to many hours of thought and discussion and on 
several occasions to some rather heated debates. The general opinion seems to be that 
we now have a representative workable design. However, we have by no means expanded 
all the possibilities, especially in the concepts area. Our intent for this design might 
become clearer by taking an example and carrying it through the various stages. For in- 
stance, under particle redistribution we might take the applied concept squeezing. The 
experiences or classroom activity would consist of making the student aware of the rolling 
and extrusion processes. Developing student awareness might be brought about by lec- 
tures, reading, film clips, motion pictures, visual aids, or any other method the instructor 
deems necessary. The third level, curriculum examples or lab activity, could include 
extruding a round shape through the use of a die. By the use of a simple die and punch 
with some type of mechanical advantage mechanism, molding clay could be easily ex- 
truded. Admittedly some new pieces of equipment are going to be needed to implement 
the suggested program. However, we feel that initial cost might be kept down by shop- 
constructed equipment. The level of sophistication may be low, but the concept can be 
reinforced by simple examples. For instance: Dr. Chaplin had a press which was con- 
structed at San Jose State, so we ran an experiment in particle size enlargement with a 
concept of powder metallurgy. The experiment took place in the Metal I classes at Fre- 
mont High School, Sunnyvale. We would like to give you a brief description of the experi- 
ment to give you some feel for the possibilities of this area. 

We pre-tested with a fifty-question multiple choice test developed by the designers. 
Secondly, we demonstrated the press by compacting some metal powders in a simple die 
made from an axle male and female spline. We were attempting to build interest at this 
pointy and we followed up by handing out a list of terms and definitions which would apply 
to the overall course. This step was deemed necessary since we were introducing the 
student to material taken out of context. 

We then presented a lecture concerning the powdered metallurgical processes. This 
was our attempt to satisfy the second step of our design “experiences** under which we 
have “sintering and compaction.** The lecture began with a definition of powder metal 
“The Technique of Agglomerating Metal Powders into Engineering Components.** We then 
broke this definition down by stating that powder metallurgy consists of pressing metal 
powders into a forming die under considerable pressure thus forming a part which is the 
shape of the die. 

The common types of powders were discussed along with the method for producing 
metal powders such as electrolysis, plasma and oxides. The sintering process was de- 
scribed along with coining procedures. The common tolerances that could be expected 
were brought out, and the engineering aspects of a powdered part were introduced. We 
spent a considerable amount of time at this point attempting to relate to the phases of the 
design which should have preceded this unit. Items such as physical, chemical and manu- 
facturing properties were included in the discussion. Some of the industrial processes 
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were also discussed. Definitions for all of these items were included on the handout sheet 
the student had received earlier. Also at this time we attempted to bring in some of the 
advantages and disadvantages of products produced for powdered metal. 

To conclude and satisfy the third-phase “curriculum experiences”, we had the stu- 
dents produce some powdered metal gears using the press and a simple die made from an 
axle spline and side gear. We also introduced other compacted products, such as particle 
board and briquettes. The students were encouraged to test the products for physical and 
chemical characteristics and to submit a written analysis of their findings. 

Now admittedly we do not have the testing equipment to carry this type of investiga- 
tion to its ultimate conclusion. However, we did test as best we could by the destructive 
method in a vise with a hammer (tensile testing was accomplished by simply pulling 
things apart), and proceeded as best we could with the equipment available at this time. 

We ran a post- test which was the identical test as was used for the pre-test and sub- 
mitted it to statistical analysis. Since our test was of the teacher-made variety and the 
sampling was limited, we do not feel that our statistical conclusion could be considered 
very reliable; therefore we would be very reluctant to attempt any conclusion at this time. 
The only thing we did feel we might accomplish by this procedure was to give ourselves 
some direction and some basis for observations. We were looking for indicators as to 
what we had accomplished and what we had not accomplished. Also, we felt we might 
gain some insights into what type of student might benefit from our program. During the 
production of the design, we had discussed the student ability level necessary to deal suc- 
cessfully with this type of study. Unfortunately, we do not have enough information at the 
present time to draw any valid conclusions. More investigation will undoubtedly supply 
many of the answers to these types of questions. 



Industrial procedures 



Joseph A. Feasel 

Automation and computer control are the passwords in industrial procedures today. 

Let us set aside automation for a few minutes and review. You have all sat here pa- 
tiently while my colleagues have elaborated on the first seven areas of our program. It 
is in this final stage that the entire curriculum presented is woven together into what we 
call industrial procedures. 

Here is where all of the previously-acquired knowledge and skill is applied to the 
production of a product. 

First let us familiarize ourselves with industrial organization. There are seven 
basic organizational areas: Personnel, cost analysis, marketing, finance, facilities, pro- 
duction and transportation. 

Even though the organization has been divided into these seven areas, production is 
the only line function. All of the others are staff functions supporting the one line func- 
tion production. For example, marketing isdividedinto marketing research, advertising, 
wholesaling, forecasting, packaging and design, and retail sales. 

All of these are important in the total picture, but marketing research and forecast- 
ing are probably the only two that have some direct bearing on production. 

Therefore, production is the main interest in an industrial studies program. The 
other areas are important only to the extent that they support production. 

Ihking a close look at production you can see that it is headed by the vice-president 
of production, answering directly to the company president. 

Like the other areas, this area is divided into concepts, classroom experiences, and 
laboratory curriculum examples. 

Let us quickly look through the areas under production with which we will concern 
ourselves. First of all, there are two staff functions: Production Research and Develop- 
ment, and Processes. These are in an advisory capacity. Those in the direct line are 
materials, tooling, production, quality assurance and maintenance. 

Now that I have given you an overall view of this section of the program, let us ex- 
amine the possibilities and a flow of events of implementation in the classroom. 

Marketing is usually the start of fhe progression after the original conception of an 
idea. After it is proven that there is a ..eed for a certain item, it would be routed to the 
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production research and development department. Here the physical, chemical and 
manufacturing properties, discussed by Mr. Powers, would be of utmost importance in 
the selection of a material or materials. 

While the design is being finalized, many outside factors, such as cost analysis, would 
have a direct bearing on the product. Once the material and design are selected, a proto- 

tyPe aV Sf® pro ? uct mu , st b . e made and tested to determine if it will meet its expectations. 

At this point production processes must be designed to produce this product in the 
most economical manner. 



. x ^ m ° st . a11 P roce sses are included in the five classifications (presented previously 
v?* Oetinger): Particle separation, particle size enlargement, etc. The method of 

obtammg the result of these processes is directly determined by the size and type of 

~ e item * * or example ’ a sma11 j° b shop may perform a process like 
p tl le ®?P ara ^ on ( for example, drilling a hole) with a simple machine tool like a drill- 
PJi SS » n ^i e . a f r S e company such as Hewlett Packard might perform the same process 
with a numerically controlled 3- or 4-axis milling machine. 

,_,^ ter s . taff func tions have been completed, the line operations begin. Methods of 
plmmed 8 materials such as S ettin g them to and from the scene of operation must be 



rt r.o^ T ^° lmg e 1S °" e ° f 1116 most im P ortant facets for automated and for non-automated 
S°“ s * Sach Jings as Jigs and fixtures, which are used to produce a product of better 

production 11 ^ Sla11 ° f ^ operator 1S capable of producing, must be designed to fit the 

After all of these areas are coordinated, production can begin. We are all living in a 
fantasy world if we think we can have computer-controlled equipment in the classroom in 
the near future. But these areas can be and must be discussed if we are going to keep ud 
with our educational objectives. We could not have what we have today without the relia- 
bility, accuracy and production speed brought about by automated systems. 

. A . * °* even during production, quality assurance of the product must be checked. 

ZiX simple as a v i sua l inspe ;ion or as complex as production equipment 

with built-in testmg and correcting devices. 

finished^tem 011 * marketing 311(1 trans Portation would take over with the distribution of the 

.. S y mmary . One of the objectives of the industrial studies curriculum is to create in 
the student s mind that, anyone who lives by selling his services - be he businessman 

ten i er_must , lively and continually upgrade his product or service if he 
would share in the general advance.* 

Yesterday s teamster had to learn to drive a truck. 

Yesterday’s dock laborer had to learn to use a lift truck. 

Railroad brakemen had to learn to read. 

The machinist is being replaced by an electronics technician. 

The engineering graduate of 25 years ago did work that a comnuter now does faster, 
better and cheaper. 9 

The ^^ > Jggg 1 f gateS routine testing and spends his time learning to make informed 

We must think of these things today for our students of the 1970’s and 1980’s. 

, Wc are concerned that the high school students become aware through the study of 
\ ? todie ?» . culmmating in industrial procedures, that today’s society is being 

elms mut £ l ^owledge revolution”. To meet the needs of students, many new con? 
cepts must be learned and mastered. J 

A galaxy cluster of new concepts and vocabulary is concerned with the organization 

of indust ry. A second galaxy cluster of new concepts and understandings is arising out 
of automated production in industry . 6 arising out 

C n r u iCUlUm h .?i a “ hands on ” approach to equipment so that learning by the 
student will be received by as many senses as possible . . . also, motivation of the student 
will De maximized. 

1 Th ® P^sp 111 becomes a lecture-laboratory program with problem-solving taking 
place with equipment in experiments. B B 

The program follows this course of study: 



perspective -' n,e Trend is ^ * Numb « ■*> <***■•• 
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(1) Sources of Power 

(2) Energy Conversion Systems 

(3) Power Transmission Systems 

(4) Physical Properties 



(5) Chemical Properties 

(6) Manufacturing Properties 

(7) Industrial Processes 

(8) Production Procedures 



The program culminates with the organization of an industrial manufacturing plant to 
produce a product. The organization may be at any level of production. However, plan- 
ning for mass production or automation would be the goal. In shops today, automation 
would be simulated rather than actual. 

The concepts will be applied throughout the development of the course. 

Summary of outcomes . (1) The program would be general education for youth about 
to enter a highly technological society of 1970-1980. 

(2) This program should provide guidance and rationale with emphasis on how to 
live in an automated society. 

(3) This program should make clear to the student that through the aid of tooling - 
jigs and fixtures, automation - a product can be produced which is above the quality level 
of that which an individual craftsman can produce. 

(4) The program has an organization: A scope and sequence. 

(5) The program develops a technological vocabulary and concepts. 

Mr. Chaplin teaches at San Jose (Calif.) State College. Messrs. Powers, Oetinger and Feasel are instruc- 
tors at Fremont Union High School (Sunnyvale, Calif.), in the areas of automctives, general metals and 
graphics communication, respectively. 



Introduction . Until relatively recent times the field of industrial arts developed its 
curriculum in a rather eclectic fashion based more on individual insight and interest than 
on research with measurable results. Fortunately, the last decade has witnessed a de- 
cided effort on the part of many individuals to carry out rather rigorous research projects 
in an attempt to establish a valid curriculum approach. 

There has been a decided shift in the way the questions are being iramed and a recog- 
nition of different bases for the selection of content. This has been brought about mainly 
by the exponential development of a phenomenon not yet clearly defined, namely, tech- 
nology. The recognition of this phenomenon by the field of industrial arts dates to the late 
1930’s and to the work by William E. Whrner and others at Ohio State University.(20) 

With the exception of some present curriculum efforts and the early efforts at Ohio 
State University, there have been no curriculum designs which evidenced a recognition 
of the phenomenon of technology and its primary companion, change. We do find some 
interesting information when we review the efforts by die profession in the area of cur- 
riculum and relate them to the development of technology, however. 

The investigations by Dr. Kenneth Brown (7) of State University College at Buffalo 
identify three themes upon which curriculum efforts have been based. The first is the 
Manual Training- Vocational Lineage. This concept, according to Brown, is European in 
origin and focuses upon the village trades of nineteenth-century Europe. The curriculum 
is based on the mechanical trades, oriented to the past and what has been and pursues 
the central theme of student discipline, manipulative skills and job performance. 

The second theme is American Industry. This is American in origin and focuses upon 
the elements of American industry in varying ways depending on the curriculum worker's 
point of view as to what constitutes industry. The curriculum has as a central theme 
understanding the organization and operation of industry. It is oriented to the eternal 
present and what is. 

The third approach is the Technology of Man approach. This approach is American 
in origin, focuses upon the fundamental tenets of technology and the universal technolog- 
ical endeavors of all men regardless of national origin. It is oriented to the future and 
what is to be and pursues the theme of technological literacy and effective functioning 
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citizens in a technological society. 

Further insight into the problem, can be gained from a study of the history of tech- 
nology. The history of technology identifies several dominant ages, together with the 
areas of advancement, which determine the nature of technology in each age, such as 
elements related to production (tools, work skills, materials and power), transportation 
and communication. Each technological age shows decided changes in each of these ele- 
ments. The ages are: The Modem Craft Age, dating from approximately 1000 AD to 
1784; The Machine Age, dating from 1785 to 1869; The Power Age, dating from 1870 to 
1952; and the Cybernetic and Atomic Age, dating from 1953 to the present. (l,p.336-7) 

If we. note the changes in one area determining the nature of technology for a given 
age, we discover a serious problem in our basic assumptions. For instance, work skills 
have evolved from the Modern Craft Age, where they can be best described as all-around 
skilled craftsmen and unskilled manual workers using wrought iron and wooden tools, to 
the Machine Age, where subdivided manufacturing processes replaced skilled craftsmen 
with machine operators using machines made from wrought iron and steel, to the Power 
Age, where the feeder or operator was replaced by a skilled inspector serving multiple 
machine tools and automatic machines, to the Cybernetic and Atomic Age, with its highly- 
trained engineer-designers, skilled maintenance technicians, systems specialists and 
programmers serving cybernated factories typified by computers and closed feedback 
control loops. (l,p.336-7) 

Similar developments are evident in the evolution of the other determiners of the 
ages of technology, namely, transportation and communications. 

A recent status study by Marshall Schmitt (18) indicates that industrial arts content 
is largely exemplified by courses in woodworking, metalworking and drawing which at 
best can be said to be representative of the Machine Age which passed out of existence in 
the post-Civil War era, 1869. 

It is abundantly clear that in an age characterized by an intellectual technology, the 
majority of our programs are based on concepts which existed over one hundred years 
ago during the craft and macnine ages long since past. 

This identifies the problem and sets the stage for meeting the objective of this ses- 
sion: the identification of needed research and proposed approaches for developing cur- 

riculum in industrial arts. 

Establishing the base. There are a number of basic or primary areas requiring 
attention by researchers concerned with curriculum in the industrial arts. First and 
foremost is the establishment of a philosophical or theoretical base. Bob Brown discusses 
this at length in his book The Experimental Mind in Education . He states: 

To be intelligent or imaginative or exciting, practice must be deliberately related 
to theory. Failure to make this vital connection between theory and practice is i 

a glaring weakness in American Education. (6,p.7) j 

Unless we establish a clear and concise theoretical base, it is difficult to see how we jj 

can navigate with vision. For those concerned about a theoretical approach versus a prac- / 

tical approach, it should be noted that in the long run the theoretical approach has always 
been the most practical and that all major advances are founded on some theory, hypoth- 
esis or assumption. Also, unless we approach the task from a stated philosophical or j 

assumptive base, we have no valid means of identifying our dependent and independent 
variables so essential to evaluating our efforts. i 

The establishment of the theoretical base will require historical research to achieve i 

what Hutchings (15,p.6) calls “critical distance.’* One way of attaining this perspective, I 

according to Hutchings, is to achieve a knowledge of tradition. He states: 1 

If we cannot be sure where we are going, we can at least find out where we have 
been; we can discover in the reflections of our greatest predecessors suggestions j 

about where we might go and what the advantages or disadvantages of going one \ 

way or another may be, and we can try to exert ourselves as intelligently and f 

resolutely as possible in the direction indicated by rational inquiry and debate. I 

(15,p.6) j 

There have been very few research efforts in our field directed toward the establish- ! 

ment of a sound philosophical base at a level of sophistication that stands the test of time. 5 

The basic question is: “What is thefunction of industrial arts in the educational system?’’ J 

There seems to be a lack of “total configurational awareness.” (I6,p.26). The wrong \ 

questions are being asked, such as: "Where does woodworking fit in?” or “How can we \ 

make the National Aeronautics and Space Administration endeavors fit our already- exist- 1 

ing subject-matter divisions such as metalworking, graphic arts or ceramics?” I 
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The success of our research and the identification of dependent and independent 
variants will correlate directly to our efforts in the identification of our assumptions 
about the nature of man, society, education and the purpose and function of the study of 
industrial arts by youth. 

Th ^, question 18 not easil y answered, and there will be disagreements as Theobald 
notes. There will be: 

(1) Disagreement about the facts and the interpretation of the facts. 

(2) Disagreement about trends and the interpretation of trends. 

(3) Disagreement about the constraints imposed by the environment. 

(4) Disagreement about the nature of man. 

(5) Disagreement about a desirable world in which to live. (19,p.7) 

These issues have not been clearly drawn. Our profession seems to have perpetuated 
a , ^7* . at we sta nd in the same philosophical corner. But this is because our level 
of discrimination has been low or we have not been willing to engage the rigor of the task. 
™. °* us not standing in the same arena and striving for the same goals while using 
different approaches. There are basic philosophical value judgments which must be 
made. And it is upon these bases that research designs must be developed. 

A Research Position. Fundamental to the proposed curriculum research are several 
basic assumptions. First, it is assumed that institutions exist to serve man as does the 
ii *~tution of education. Second, the central concern of education in a democratic society 
11 ® taan. Third, we live in a society dominated by technology; a society in a constant state 
of change. Fourth, our concern in a highly complex technological society, dependent upon 
the intelligent functioning of all citizens, must be the development of intelligent self- 
functioning individuals and not individuals trained for inflexibility in a world of fluid pos- 
sibilities where the only goal of technology is the disemployment of human beings. (14, 

For these and other reasons, it is necessary to reject the occupational, pre- vocational 
and industry bases for the development of industrial arts curriculum and reassert the 
philosophical base to be general education which is concerned with education and not 
training; long-term goals rather than short-term goals. 

General education is concerned with the future, as is technology. Therefore, its major 
theme is: education in the conduct and strategy of inquiry itself. (4,p.l57) It is concerned 
not only with perpetuating what others have created or developed but also the development 
of individuals capable of discovering new concepts and of functioning in the processes of the 
disciplines and their unique ways of knowing, doing, acting and thinking. 

concern is for man and his needs as a flexible adaptive individual in an unpre- 
dictable but human world. It is a concern for society and the disaster of uneducated 
citizens or citizens trained for an age long since past. 

Our research, therefore, must focus on four areas of endeavor: (1) establishment of 
a discipline base together with the identification of its knowledge structure and established 
facts, principles and concepts as a basis for providing the student with the means of func- 
tioning in the present; (2) the identification of the processes of the discipline to provide 
the student with the basis for performing effectively in and adapting to the future; (3) the 
identification of functional interrelationships with other disciplines as a base for develop- 
ing the capacity of students to comprehend the larger problems of man and society; and 
(4) the identification of the social/cultural relationships to provide a base for making in- 
telligent decisions about the utilization of innovation and invention in the sciences and 
the technologies. 

A Discip line and Knowledge Base . There are a number of reasons for the develop- 
ment of a curriculum structure from a discipline and knowledge base. 

First, it is fundamental that inquiry is the basis of general education, and disciplined 
inquiry is the basis for progress. Second, there is general support from curriculum 
workers such as Foshay(ll,p.3) that educators should take directly into account the nature 
of the organized bodies of knowledge. 

In fact, not only are the organized bodies of knowledge useful in providing a focal 
point for curriculum research, but also they provide the base for determining the working 
methods of the practitioners of the disciplines (17,p.48), which provide insight into the 
solution of problems related to educational objectives and methodology, both areas of 
considerable confusion. 

It becomes evident, if educational objectives are to relate to reality in any but a vague 
way, that objectives must be related to what man does and to specific identifiable bodies 
of knowledge and disciplines and their content structures together with the intellectual 
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processes of the discipline including modes of thinking and performing. This approach 
separates the objectives of education from those of schooling which vary from locale to 
locale and country to country. The former, educational objectives, are the province of the 
practitioners in the disciplines and specialists in education, while the latter are the func- 
tion of citizens and teachers at local levels. This view provides a possibility of attaining 
a unity of educational objectives while at the same time admitting a diversity of objec- 
tives related to schooling. (5,p.l0-ll) This distinction does not imply that one kind of 
objective is more important than another, but it does provide a separation of responsibility 
and function and give direction to research. 

Each discipline has its own structure which has been created over the years by the 
practitioners of the discipline pursuing certain methodologies directed to the attainme nt 
of specific objectives. Therefore, not only are there objectives and methods related to 
the teaching-learning process, but also the discipline approach identifies objectives and 
methods of the area of knowledge being pursued. The latter are of prime importance in 
developing individuals capable of functioning in an age of constant change. They provide 
a base for structuring the learning environment and aid in the selection of educational 
objectives and teaching methodology. They enhance the relevance of the learning experi- 
ence since they are based upon the actual activities and goals of the practitioners of the 
discipline. The entire approach is based on what people do and, therefore, is performance- 
oriented providing a valid base for measuring and evaluating the success of the educa- 
tional enterprise. This is vital when it is recognized that as increased expenditures are 
allocated to education, public interest in cost effectiveness also increases. The question 
is: “From what discipline base does industrial arts identify its content and processes 

and related educational objectives?” 

The Discipline Base - Technology . The entire base of society has changed due to 
man’s creative endeavors in the technologies. A new era exists following man’s imple- 
mentation of his innovations in industrialization, automation and cybernation. Man has, 
for the first time, the possibility of creating for himself a truly human existence, provided 
he is educated properly to participate in this new life. 

If man is to function effectively today and tomorrow in a democratic society dependent 
upon the intelligent participation of its citizens, then the phenomenon of technology must be 
understood in depth if man is to apply intelligently his accumulated wisdom to new condi- 
tions as they arise. Drucker (8,p.4) cites the need for a process and discipline approach 
as vital to the continuity of a technological society. 

What we will have to teach is, above all, ability to learn new things after one 

has left school, and yet we also clearly need people who have greater and more 

systematic knowledge in the various disciplines. 

This focuses attention on specific research problems related to the design of educa- 
tional programs and the preparation of teachers for these programs. Learning is a per- 
petual endeavor and requires an educational base which emphasizes (1) the intellectual 
processes and behavior involved in the disciplines, (2) the identification of problems, and 
(3) the solving of problems. The unity of knowledge, therefore, must be stressed, rather 
than fragmentation into highly specialized compartments. The relationships between 
technology and other bodies of knowledge must be taught because the problems of today and 
tomorrow require a multi-discipline approach for their solution. 

In addition, attention must be directed toward those who will enter into an adult role 
immediately upon graduation from high school. They will participate in a constantly 
changing technological society exemplified by increasing abstraction and symbolism. 
They must be educated to the utmost of their abilities if they are to participate in a knowl- 
edgeable way, not as manipulators of technique but as functioning intelligent citizens in 
a changing society. 

Clearly our research must be concerned with technology and the value questions 
raised by this phenomenon. De Carlo (19,p.66) questions the values traditionally incul- 
cated concerning the values of work and the “work ethos” and states that these must be 
reappraised by educators and scholars responsible for education for the future. 

All of these concerns have been brought about by the advancing technology which re- 
ceives little or no attention in the public schools. Upon examination, however, we discover 
that the discipline of technology, which is future- directed and concerned with what is to be, 
does provide questions for our research related to both content structure and methods. 
Developments in technology stress: 

(1) Individual involvement and active participation. 

(2) Innovation and creation, which are essentially human activities, as opposed to 
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implementation, which is capable of being performed by machines. 

(3) Active approaches to problems and the utilization of many disciplines rather 
than passive learning in closed situations. 

(4) Real problems relating to man and his physical and social environment. 

Emphasis is, therefore, placed on problem-solving and the methods of attacking prob- 
lems and using knowledge, rather than on problem-doing which places the emphasis on 
studying a body of knowledge for its own sake and dealing with problems already solved. 
Change is inherent in the discipline and is recognized as a human function with the im- 
plication that educational programs must be designed to educate for change, not only to 
prepare individuals for the future but also to serve them as truly human beings at present. 

Research must then focus not only upon the knowledge and content structures of dis- 
ciplines, as they already exist, but also be concerned with the identification and structur- 
ing of the processes of the knowledge areas; processes which relate to solving problems 
through the use of knowledge and information and those which relate to adding new infor- 
mation and knowledge to the discipline base. This is based on the assumption that an 
intelligent functioning and adaptable individual is one who has mastered the content of the 
disciplines and has been directly involved in the processes as well. 

Process as Content. Some years ago, 1962 to be exact, I stated that our goal in cur- 
riculum research should be to develop a curriculum structure which would exhibit the 
qualities of being externally stable yet internally flexible and adaptable to change. Then, 
as now, the concern was with the phenomenon of technology and its effect on man and so- 
ciety and the responsibility of the industrial arts as part of general education in design- 
ing an educational program which truly meets the needs of youth and society. 

The significant factors which have directed attention to the validity of the concept 
of process as content are three: (1) That the primary function of general education is 

the development of inquiry, (2) that we do not now nor ever have lived in a stable state 
society and (3) that knowledge is not developed in a straight line; it is a network. It is 
evident that everything is in process, nothing stays still and the future will be different 
from the past. 

W e live in an unstable society and must develop educational programs which provide 
students with security in a changing world. The process approach seems well suited to 
this goal and the goal of a stable curriculum structure with internal flexibility. 

The task for researchers and teacher educators will not be easy because our efforts 
have been based primarily upon the concept of a stable state society. Our curricula sup- 
port this point of view as does our teaching methodology. Our programs are organized in 
terms of specific content, facts, principles and concepts about crafts, trades, industry or 
technology depending upon one's point of view. 

This is so because we have long held that things don’t change, or at least not too 
much, and that the fundamentals of yesterday and today will be valid tomorrow. We deny 
the true nature of technology, which is dynamic, constantly changing and directed to the 
future. 

Our approaches deny the lessons of technological history and fail to provide justice 
to those we teach. These approaches subvert the human element and place little faith 
in the worth and intelligence of human beings. 

The process approach requires we give up our “quest for certainty" with its false 
security and seek security through the on-going, constantly-searching procedures of the 
discipline. This will be in keeping with the phenomenon of technology, which is always 
changing and creating new realities. 

Our research efforts then must be directed toward the study of what technology 
does and how the practitioners of the field go about their business, together with the de- 
termination of the particular methods, basic principles and concepts. We need to inves- 
tigate the rationale and procedures developed by man in solving technological problems. 
We must determine whether processes such as postulating, deductive reasoning, verify- 
ing by empirical methods, inferring, proving, discovering and other methods are valid 
means of dealing with technological principles and concepts. 

We need to identify the system of technology as do our students. In fact, both teacher 
and student must become learners together and pursue activities related to what those in 
the technologies actually do. 

The research procedure whould approach the problem from a systemic point of view, 
thereby identifying the discipline and its processes as a general interrelated hierarchical 
system. If the philosophical research identifies the discipline base as technology, then 
the inquiry can be directed by the following questions: 
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What is the “discipline” of technology? 

(1) What does technology do? „ 

(2) How does it accomplish it? 

(3) What tools, systems, procedures has technology matured? 

(4) What can one do with technology - with its fund of documented information and 


I 

1 


with its methods of inquiry? 

What kinds of subject matter (or content) are found in technology? 

(1) What laws, principles, generalizations, conclusions? 

(2) What procedures for deriving these laws, principles, generalizations and con- 
clusions? 

(3) What interpretations and applications of the laws, principles, generalizations 
and conclusions? 


t. 


(4) What procedures for making interpretations and conclusions? 

(5) What unsolved problems, unanswered questions, and unknowns still confront tech** 
nology? 

What questions does technology ask? And. of whom, or what, does it ask them? 

(1) How are the questions derived? 

(2) What forms do the questions take? 

(3) How is the relative importance of different questions determined? 

What is the “structure” of technology? 

(1) What aspects of technology can be applied to other learning? 

(2) What fundamental ideas about technology make it more comprehensible? 

(3) What facets of technology bridge “elementary” and “advanced” ideas? 

How does technology — 


’ $ 


(1) Reduce to practice? * 

(2) Discover and verify knowledge? 

(3) Move from raw data to structure and conclusions? 


* 


(4) Find criteria for estimating the quality of evidence? 

How does the technologist function? Arid, what effect does his labor have on — 

(1) The behavior of people? 

(2) Civilization and culture? 

(Adapted from Parker - 17,p.23-24) 
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Research based on these and similar questions will provide a base for establishing 
a curriculum structure which is not only externally stable and internally flexible and 
adaptable to change but will also provide: answers to questions related to: (1) objectives,, 
(2) sequencing of instruction, (3) interrelationship of content, (4) methodology, (5) design- 
ing units of instruction, (6) individualizing instruction, (6) assessing student achievement 
and (7) designing the learning environment. 

The processes of the discipline are the content and the nhWHupc 
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the doing aspect of the discipline. They therefore are performance-oriented. And as 
(13,0.4-8) explains* the identification of the htoppcq f t*iio oimnio 
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concrete and specific to the complex, abstract and general activities of the discipline nrn- 
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vides a solution to the development of instructional units and the sequencing of instruction. 
Also, the ever-confusing question of methodology becomes clearer. After years of re- 
search reporting no significant difference, we discover that the methods of the discipline 
and the content are not separate and distinct but continuous and unified as Dewey proposed 
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The development of research designs with the goal of identifying the discipline base 
with its unique structure, content, principles, concepts and processes provides a valid 
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means to identify stable yet flexible structures, dynamic content based on reality, valid 
measurable objectives, methodology, teaching strategies, procedures, questions and prob- 
lems integral to and consistent with the discipline and therefore supportive of the goals of 
education. All of these can be identified from identifiable bodies of knowledge in the 
technologies. Furthermore, the performance base enhances the solution of the ever- 
present problem of student assessment and program evaluation. The processes to be 
identified will be based upon the activities of the practitioners in the discipline. Programs 
are, therefore, performance- and behavioraUy-oriented, as is technology. Thus, the 
student and the program, including the teacher, can be evaluated in performance terms 
without violating the essential nature of the discipline. 

Recommended Research Procedures. The proposed research procedure involves 
research related to four fundamental questions. Whom to teach? What to teach? When to 
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teach it? How to teach it? The following design incorporates the wholistic or systems 
point of view. 

The design not only requires the use of experimental studies and the identification 
of dependent and independent variables but also requires, for certain data- gathering stages, 
research incorporating case studies, biographical studies, anthropological studies and 
historical studies. The design follows the general processes utilized by all disciplines 
as they go about their business, namely, observing, collecting data, classifying, analyz- 
ing, synthesizing, applying to practice and evaluating. The continuum ranges from one of 
value judgments, determining what is to be and knowing that , to implementation, deter- 
mining what is effective and knowing how . 

An outline of the research design involves three major stages and their several ac- 
tivities. Stage I is concerned with the questions: What to teach? and to whom to teach it? 

A. Identify the philosophical base. Establish criteria to determine the priorities 
to be given to various points of view. (What to teach? Who to teach it to?) 

B. Determine basic assumptions about man, society, education and learning. (Who 
to teach it to?) 

C. Identify from the philosophical and assumptive base the goals and objectives of 
the curriculum. (What to teach? Who to teach it to?) 

D. Identify and state the criteria for development of the content structure. (What to 
teach?) 

E. Identify the discipline base together with the central themes and tenets of the 
discipline. Determine what it is and what it is about. (What to teach?) 

F. Determine the best classification or taxonometric structure for the discipline 
base and the sub-elements. Evaluate the choice in terms of the criteria in item 

D. (What to teach?) 

Stage II is concerned with the questions: What to teach? and When to teach it? 

A. Using the discipline classification, establish the known facts, concepts, principles, 
theories and laws of the discipline and arrange them in a hierarchical order. 
This establishes the present state of the discipline, answers the question what is. 
and identifies learning levels and sequences. (What to teach? When to teach it?) 

B. Identify the basic processes of the discipline. This concerns the modes of think- 
ing, doing, performing and the ways of adding to the discipline to accumulate 
new knowledge and processes. It establishes the procedures, questions and prob- 
lems of the discipline and the ways of securing, evaluating and using data and 
information to advance the discipline. (What to teach?) 

C. Determine the hierarchical order of the processes of the discipline. This estab- 

lishes the learning levels, levels of discrimination and sequences for learning 
and answers the question: When to teach it? Processes aid the discipline in 

answering the question, what is to be. and provide a means for the curriculum 
to adapt to change. (When to teach it?) 

D. Identify, within the discipline structure, the functional relations existing between 
the various facts, concepts, principles, theories and laws, the different processes 
of the discipline and the relationships of these to other disciplines. This estab- 
lishes the relationship between learning within the discipline and with other dis- 
ciplines within the area of general education. (What to teach? When to teach it?) 

Stage III is concerned with the questions: When to teach it? and How to teach it? 

A. Identify the objectives of the discipline. (When to teach it?) 

B. Identify the learning levels and sequences for the established content and proc- 
esses of the discipline. (When to teach it?) 

C. Develop resource units incorporating the activities of the discipline for each 
of the several areas of content and the processes of the discipline. (How to 
teach it?) 

D. Identify, from the processes of the discipline, suggested methodology and teach- 
ing strategies. (How to teach it?) 

E. Identify and state the instructional objectives. (When to teach it? How to teach 
it?) 

F. Design teaching-learning units utilizing data from (C) and (D) above together 
with data and information from the social and psychological sciences on human 
development and learning theory. (When to teach it? How to teach it?) 

G. Design several curricular models for the purpose of identifying the most valid 
approach to meeting the stated assumptions, educational objectives, discipline 
objectives and instructional objectives. (When to teach it? Who to teach it to? 



When to teach it? How to teach it?) 

H. Apply the curricular designs to practice and field test. 

I. Evaluate each model, using, as criteria for measurement, the stated assumptions, 
educational objectives, discipline objectives and instructional objectives. 

J. Select that model which best meets the measurement criteria and develop total 
system. 

K. Implement system and continue evaluation and reassessment. 

Conclusion. If die discipline base is man’s creative endeavors in the technologies, 
the curriculum should reflect the central themes, activities and methods of the discip- 
line, including the procedures, problems, objectives and questions of the discipline. These 
can best be determined by research directed toward the determination of the processes 
of the discipline. 

The advantage of this approach is that the outcomes of the program can be stated in 
human performance terms, since the processes are doing-oriented and based upon the 
activities of the practitioners of the discipline. Evaluation can, therefore, be based on 
objectively determined and measurable outcomes. 

By basing our research and resulting curriculum structures on observable, verifiable, 
and objective outcomes, we enhance the possibility of unity in goals, yet allow a range of 
flexibility and diversity of programs to determine the most human, economical and effi- 
cient means of attaining the objectives of instruction, namely, what the individual will 
be doing when he has reached a given level on the learning (process) hierarchy. 
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The systems analysis approach to 
industrial arts content 



Lewis W. Yoho 

Introduction. This presentation will be confined to the boundaries identified by your 
program chairman. The specific terms of those boundaries are identified by the follow- 
ing quote from his instructions. “It should be pointed out that the purpose is not to learn 
what content you have selected, nor what method of teaching you support, but rather, what 
is this approach to selection and identification of content and how may one use it to ad- 
vantage in industrial arts? ....it will be appropriate to consider research aDproaches.** 
Treatment of the topic under the limitations imposed will include, in addition to the 
introduction and summary, four parts, as follows: (1) Definitions and Development of 

the System Concept, (2) Basic Curriculum Theory, (3) Application of System Analysis in 
Identifying Content, and (4) Delimitation and Selection of Content. 

Definitio ns and concept development — Systems . Many definitions may be offered, and 
some variety is useful for concept development. Dr. Charles DeCarlo (3) of IBM defined 
a system as “a set of things or objects associated so as to form a complex unity.** 
Stafford Beer (1) defined the system in brief form as “a name for connectiveness.** An 
adaptation of his discussion of the system is as follows: 

Anything that consists of parts connected together may be called a system— 
an automobile, an economy, a billiard game, a conference, etc. — . These things 
are aggregates of bits and pieces which become understood only when connec- 
tions between the bits and pieces and the dynamic interactions of the whole 
organism are made the object of study. 

A generalized definition for a system is a total combination of elements necessary 
to perform a function or to achieve a goal. Systems may also be considered as coherent 
patterns identifiable as thought or mental images or mental abstractions which have po- 
tential for use in learning and in transfer of meaning. As an example, one may develop 
mental images of industry or of man as energy exchange systems, or as information pro- 
cessing systems, or as resource conversion systems, or as social systems, etc. The 
arbitrary definition gives direction for the mental images and concepts formed. For 
application and practical use the system must be specifically identified and arbitrarily 
defined. Facility in identification and definition of systems renders the system a useful 
unit for analysis. 

Systems models . If coherent patterns are identifiable as thought or mental images 
and can be described by specific arbitrary definition, the recorded images or abstrac- 
tions are the visual models. The processes of creating the mental images and the act of 
recording them as models are mutually reinforcing to each other and together constitute 
highly creative and generative activities. 

Systems models may be generally defined as simplified abstract diagrams, networks 
or flow charts which reveal explicit descriptions of all action, and which also provide for 
rational ordering of alternatives in terms of feasibility and economy in the achievement 
of identified goals. The systems model is an abstract isomorphic representation of the 
functioning system. (It may be helpful to consider the analogy of the common road map, 
which is a model of our road and highway system. The useful road map may be selected 
by the arbitrary definition of the state or region desired.) Many types of models are 
in common use. The more sophisticated models described by Stires and Murphy (8) are 
employed by government officials, industrial management, scientists and mathematicians 
to achieve optimization. In addition to optimization, models are useful for purposes of 
decision-making, trade-offs, resource allocation, spanning into the future, critical think- 
ing, alternatives evaluation, global vision, strategy planning and control evaluation. Choice 
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of an appropriate model may be made from a variety of model possibilities identified bv 
such acronym titles as the PERT, CPM, PEP, AGREE, RAMPS, PACE, LESS and PACT. 
Most models for business or scientific use are designed with pyramidal dynamics for 
discrete goal achievement; therefore, the SNAP MAPS (Systems Network Analysis Process 
Maps) were suggested for educational strategy planning and curriculum development where 

tv, ^.t miC f. are generaU y c y clical an d the activity and goal attainment are continuous 
rather than discrete. 

Be network modeling ana lysis process. The network modeling process should start 
witti the concept of a linear scale which has the goal or terminal- result on one extreme 
JEJ a P° int "° f - de P arture on ^ opposite extreme. These extreme points must be sharply 
defined such that attention naturally moves to concern for the intermediate gradients or 
sub-goals. Identification and placement of inter mediate gradients seems to follow no par- 
2 . rr ?, u J* ; ra * er » 11 “ a mental creative process of finding the bits and pieces, and 

tiiei ? 111 10 ^ Slti0 ? £ or ^ est fit in the overall pattern. Criteria for placement 
SfZI? » rela ^onship and flow. Gradients, or sub-goals, may have various types of 
rno 110 ^ 8 descnbable as parallel, in-line branching, key and dependent. The space or 
“\ ear dimension between the point-of- departure and the terminal- result should be con- 
fcSf-T 18 Sedations toward the goal. This concept of gradation or goal gradients 
is heipful m forming the mental images. Flow lines added to the gradients should set all 
relationships and leave no dangling gradients. All gradients must contribute to the ter- 
minal-result or goal. The described modeling process is illustrated in the following 



Modeling Process Example 




Curriculum theory . Systems analysis as defined and described is a potential tool for 

the educator s use with curriculum problems. In some ways it is more than a tool; It is 
a new way of thinking, and these two features of systems analysis should be considered and 
ested. Therefore, to promote discussion and evaluation, it is hypothesized that the older 
tools and techniques used by educators for determining instructional content, curricular 
P at “^ s and ms tructional strategy can be challenged as becoming inadequate for dealing 
with the avalanche and variability of content and knowledge extruding from the technical 
domain of society. 

«... Armed with new tools and new ways of thinking, several basic systems may be iden- 
tified as alternative sources for the unique content of industrial arts. The strategy of the 
systems analysis approach involves analysis of the arbitrarily-defined basic system into 
its several levels of sub-systems which contain the specific content. As a common ap- 
proach, this process could also be applied for any content area. 

Some alternative basic systems include the industrial system, the economic system 
the social system, the educational system, the technological system, the human life sys- 
tem, etc. Several curriculum theorists seem to agree that the curriculum builder must 
concern himself with li fe itself as the basic source or system. The following quotations 
are offered m evidence: 

Alfred North Whitehead (4) in Kaiser News: "The solution I am urging is to eradi- 
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cate the factual disconnection of our subjects which kills the vitality of our modern cur- 
riculum. There is only one subject matter for education and it is life in all its manifes- 
tations.” 

Ralph W. Tyler (9) in September, 1966, Phi Delta Kappan : “1 now think it is impor- 
tant in curriculum development to examine the concept of the learner as an active purpose- 
ful human being.” 

Ross Mooney (7) in the Ohio State University TIP Magazine: “Those who are strug- 
gling with curriculum have experienced failure in older frames of reference — There is 
an underlying rebellion against the ‘death-dealing’ and a complementary search for the 
‘life-giving’. More unwittingly than wittingly — persons have been taken as instrumental 
to institutions and institutions have been taken to have prime value! But now the realiza- 
tion is dawning that institutions we have created may be taking us in the direction of death; 
war escalates; so does mental illness; so does crime and racial strife; so does starvation 

and poverty. Conditions seem organized to get worse! We are becoming aware that 

we shall consciously have to build systems for delivering ‘ life * to mankind. The curricu- 
lum builder is a person now seeking to find a way of ‘life’ in himself that he may have 
the basis, also, for a way of life, through education for his fellow man.” 

Walter Guzzardi (5) in Kaiser News: “The greatest psychic gratification, ego satis- 
faction, comes when succeeding in making changes of important kinds in one’s institution 

the process of making change he calls ‘creating something’ and creating something 

is a central aim of life.” 

Dwayne Huebner (6) in Ohio State University TIP Magazine: “Man is a transcendent 
being, i.e., he has the capacity to transcend what he is, to become something that he isn’t. 

In religious language this is his nature for he is a creator. he participates in 

the continued creation of the world. (participates in the man-world system of crea- 
tion). This postulated category points to the fact that man is a temporal being, 

whose existence is not given by his occupation of space, but by his participation in an 
emerging universe . One form of man’s response is his understanding of himself in the 
moment-of-vision as he projects his own possibility for being in terms of the ‘ having 
been ’. Man’s world responds by withholding or giving, yielding or resisting, punishing 
or criticising, and supporting or negating. This is the dialectic, leading to the continual 
creation and re-creation of man-in-the- world. 

“ The responsibility of the curriculum person is to design and criticize specialized 

environments which embody the dialectical relationships valued in a given society. 

These environments must encourage the moment-of-vision, when the past and the future 
are the horizons of the individuals present so that his own potentiality for being is 
grasped. ” 

Huebner’s position seems to be an elaboration and further development of the several 
positions quoted. Figure 2 is a schematic interpretation of the temporal span of life. 



Temporal Span of Life 



Horizon of the 
Past 



Cutting Edge of the 
Present 



Horizons of the 
Future 




Figure 2 
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Agreement with Huebner’s position regarding the responsibility of the curriculum 
person demands a different approach to content and curriculum construction. Identifica- 
tion of the “body-of-knowledge” by its very nature is in the area of history; it deals with 
the “horizons of the past”. This is only part of the curriculum problem; the “horizon 
of the future” also must be incorporated into the system. 

Content identified and pre-determined for the students’ acquisition would be sup- 
ported by an assumption that the human being is basically an inheritor, and that his in- 
heritance may be acquired. This may be held in contrast with the assumption that the 
human being is basically a creator and that he must construct new knowledge and experi- 
ence. The more defensible position is probably a combination of both, in which his poten- 
tial for creating is derived or stimulated by his inheritance. 

The systems models can serve as bridges to the future to connect schematically the 
“horizons of the past” to the “moments of vision” of the future and give the individual a 
grasp of his opportunity for creating and change-making. 

Application of systems analysis for content . The arbitrary definition of life as the 
“human-life-system” activates mental imaging, and the modeling may proceed. The 
“human-life-system” seems to have support from curriculum theorists and also seems 
to incorporate all other alternatives. 

What is the “human-life-system” which places man’s ultimate purpose as a creator 
and provides an inheritance which stimulates and assures a continuing creation? 

Many images may be generated, but one alternative is offered as an example in 
Figure 3. 



SNAP MAP of "System-of-Human-Life" 
(First Level) 




1. Birth into society 

2. Engagement into inherited environment, society, and culture 

3. Engagement with catalytic educational enterprize 

4. Dialogue and reaction to environment, society, and culture 

5. Creating and changing environment, society, and culture 

6. Creator: fulfilling responsibility for participating in the continual 

creation 



The base model sets the foundation for all other curricular work in any area, for the 
process is that of analyzing for the sub-systems which delimit the area and identify the 
content for study. We must assume that our area of direct responsibility is already de- 
fined as the “catalytic educational enterprise” sub-system, and we may begin the concept 
development of the educational system which operates in our society. The goal is identi- 
fiable from the basic life-system model but may be further refined. A suggested model 
for the educational system is presented in Figure 4. 

The model for the educational system must be a simplified abstraction of the very 
complicated operating system; therefore, for productive use in curriculum development, 
models must be generated on several successive levels for attention to the specific con- 
tent. 

The process of deriving instructional content is illustrated by the series of models 
which follow. The models are heuristic and should present stimulation and challenge for 
verification or improvement. The refinement of the models may be a continuous process 
as the challenge to improve them is accepted. 

The sub-systems of the catalytic educational enterprise system may be conceived 
and modeled to identify content areas. Two examples of general content areas were 
modeled to provide comparison to the specific model of concern for industrial arts 
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SNAP MAP of The Catalytic Educational 
Enterprize of Our Society 
(Second Level) 




3/1. Catalytic Educational Enterprize in our society 

2. Education for competencies in communication 

3. Education for competencies in Production and Consumption 
of goods and services 

4. Education for competencies in Government and discipline 

5. Education for competencies in perpetuation 

6. Education for competencies in continuing the culture 

7. Education for Life purpose and the continuing creation 

8. Education for competencies in reckoning with forces of time, space, 
chemical, physical, economics, and social factors 

9. Education for reconstruction and projection of society 

10. Creative responsibility culminating in the good life with dignity* capacity 
for responsible freedom and independent action 



content. Figure 5 is the proposed model for the “communication” sub-system. 

The model for the “communication” sub-system is identical with the “government- 
discipline” sub-system model, only the gradients differ as identified in the following: 

4/1. Education for competencies in government and disciplines 

2. Family “apprenticeship” in discipline 

3. School governing structure and school curriculum including civics, politics and law 

4. Experience contacts with city government 

5. Experience contacts with county government 

6. Experience contacts with state government 

7. Experience contacts with national government 

8. The sub-goal of general societal competence in the government-discipline functions 

9. Military training and experience for occupational proficiency 

10. Law school for occupational proficiency in law 

11. College and university curricula for occupational proficiency including politics, 
criminology, foreign relations, etc. 

12. The goal of vocational societal competence in government and discipline including 
teacher, lawyer, politician, diplomat, warden, officer, etc. 

The design and configuration of the model presented in Figure 5 sets a general pat- 
tern for all models on this third level. Probably die most significant feature of the models 
is the exposition of the vocational competency aspect which inevitably follows the general 
competency features. The varied nature of individuals causes some to discover special 
talents and interests as they develop their general competencies. It is obvious from 
examination of the models on this level that many educators who are not generally classi- 
fied as vocational educators are actually involved in forms of vocational education. 

The sub-system of direct concern in regard to industrial arts is “education for 
competencies in production and consumption of goods and services”. The proposed 
model is presented in Figure 6. 
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SNAP MAP of the Education for 
Competencies in Communications 
(Third Level) 




3. Theatre and the arts 

4. Music, poetry, and Literature 

5. School Curriculum including drawing, art, speech, and photography 

6. The mass-media including T.V., radio, newspapers, books, magazines 
and telephones 

7. Professionals organization including conferences, convention and 
discussion 

8. The sub-goal of general societal competence in the communication 
function 

9. Art institute for occupational proficiency 

10. Theatrical Schools for occupational proficiency 

11. College and University curriculum for occupational proficiency 
including speech, language, TV, radio, music, and art 

12. The Goal of Vocational Societal competence in communication 
including teachers, actors, singers, announcer, interpreters, 
writers, etc. 

Each subsystem of each successive model provides for consideration of alternatives, 
and forces specific definitions. 

Some feature of the proposed model includes the elimination of the apprenticeship 
function as a key gradient for competency goals. Traces of apprenticeship remain in 
some areas, but the departure from apprenticeship places greater responsibilities upon 
the educational system. The model reveals areas of general competencies which all 
members of society should develop. In respect to the general competencies and to the 
vocational competencies, the model is identical to the previous examples, but some im- 
portant differences in details do appear. 

The model illustrates a comprehensive array of experiences and understandings im- 
portant for the individual. Just as illustrated by previous models, individuals who dis- 
cover personal interests and talents should have opportunity to develop further into the 
vocational competency level. 

The "consumer goods manufacturing” sub-system or goal gradient was selected for 
further analysis to illustrate progress and procedure toward specific content. The sub- 
system model is presented in Figure 7. 

This fourth-level model is a generalized model of a manufacturing production system 
but may be converted to a more specific model once the product is arbitrarily defined. 
Instructional content and fundamentals underlie each of the goal gradients. Experience 
and understandings in these areas are important for all members of society if full potential 
of mental capacities and individual fulfillment are to be directed toward greater progress 
and greater efficiency in our productive efforts. The models at this level identify the 
broad areas for content and instruction in meaningful context and provide guidance for 
dynamic changing laboratory development. 

Fifth- level models reveal specific content in tremendous volume but hold it in mean- 
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SNAP MAP of Consumer Goods Manufacturing Technology 



'A 

‘3 



(Fourth Level) 



) 

$ 




6/1. Consumer Goods Manufacturing Technology 

2. Product Design and Development 

3. Product Research and Experimentation 

4. Design model Development and Testing 

5. Production Model Development 

6. Production Planning and Processing 

7. Process Engineering 

8. Plant and Equipment Layout 

9. Materials Handling 

10. Work Measurement 

11. Maintenance and Service 

12. Methods Study 

13. Methods Improvement and Automation 

14. Tool Up 

15. Manufacturing 




Selected for further analysis as 
sub-system or fifth level system 



16. Quality Control 

17. Parts Forming and Processing 

18. Salvage 

19. Parts Assembly 

20. Packaging 

21. Manufactured consumer product goal 



i 

■j 



SNAP MAP of Product Design and Development 
(Fifth Level) 




2/1. Product Design and Development 

2. Search of Needs and Potential Uses .1 

3. Generate and Identify Alternate Functional Solutions 

4. Identify Suitable Materials 

5. Generate Ideas for Combining Materials and Functions | 

6. Convert Ideas to Sketches, Illustrations, and Renderings 

7. Decide on Product Idea for Development j 

8. Develop Working Drawings for the Product * 



■j! 
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ingful context by the network models. It should be noted that arbitrary definition of the 
sub-systems at the fourth and fifth levels determines whether content is revealed in terms 
of goal-seeking functions or in terms of jobs and occupations. 

The “product design and development” sub-system was selected and presented in 
Figure 8 to illustrate the fifth- level content which may be identified. 

The fifth- level models reveal a large volume of content important for understanding 
how goods are produced. Greater details of content may be derived by proceeding with 
analysis at the sixth level, but the illustrations were concluded with the fifth- level models. 

Content identified by the modeling technique fits together in a “skeleton-flesh rela- 
tionship and requires no other inventorying or classification. The resulting contextual 
organization of content promoted the hypothesis that "older tools useful to educators for 
determining instructional content can be challenged as becoming inadequate for dealing 
with the avalanche and variability of content and knowledge extruding from the technology^ 

A “Committee on the Student in Higher Education”, chaired by Joseph K. Kauffman (2), 
has examined this issue in regard to higher education and expressed the following position: 
“The Committee also rejects the ‘body of knowledge’ tradition of curriculum 
building. This, in part, is a consequence of the remarkable growth and branch- 
ing of knowledge, the proliferation of facts, fields and modes of knowing that 
makes ‘coverage of the body’ a vain goal. Neither any presumed shape of the 
body of knowledge nor any current disciplinary ^categorization should be an in- 
disputable curricular command for all students.” 

Content delimitation and selection. All alternative approaches to organizing instruc- 
tion al content face the issue of scope - and- s e quence . Traditional approaches sought the 
fundamentals which mightbe ordered into a sequential building-block instructional scheme: 
contemporary approaches seek certain sequences of problems, behavioral changes or 
concepts. The "orchestrated systems approach” seeks to utilize the population-sampling 

technique to deal with the issue. . . . 

To offer a solution to content delimitation and selection, the question becomes that 
of determination of an adequate sample of experiences for gaining an understanding of 
how our society produces its goods and services. The systems analysis tool and thinking 
process affords a promising alternative for dealing with the scope-and-sequence issue. 
The system must be defined, and the system analysis technique can then be applied. 

Within the framework of the unique responsibilities for developing societal compe- 
tencies for “production and consumption of goods and services”, the defined “l^e-cycle 
system” of the product should reveal the scope of concern. The system is defined and 
illustrated by Figure 9. 

SNAP MAP of Product Life-Cycle System 
(Origin-to-Consumption) 




5 . 

6 . 



7 , 

8 . 
9 . 

?, 0 . 

11 . 

12 . 

13 . 

14 . 

15 . 



S,SS5”fc?;“ r P„Ss,in S Raw Ma.ari.Ps «. SJJ* IHM »*») 
S'wOck Manufacturing Industries: Metal, wood, rubber, textiles, 

chemicals, plastics, ceramics, paper, leather, fur, stone, flour. 

Utility Producing Industries: Electricity, water, gas, oil, etc. 

Finish action: Processing stock to products (adding value) 

Consumer Products Industries: Hard goods, soft goods, chemical 

goods, published goods, and foods . . 

Construction Industries: Homes, commercial, and public works 

Conserving action: Servicing of manufactured products (conserving 

Manufactured Product Servicing Industries: Vehicles, machine tools, 

power tools, appliances, buildings and structures, etc. 

Reclaiming action: Salvaging of components and materials 

(Reclaiming value) 

Salvage Industries: Parts, components, and scrap 

Product consumed 
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Figure 9 exposes the full range of productive activity from raw material extraction 
to product consumption, and thus the alternatives are exposed for judgment and decision. 

It is hypothesized that an adequate sample of involvement experiences for under- 
standings and competencies within the unique industrial arts area of responsibilities in- 
fu es ? OI ) sumer Product manufacture of five distinct types, construction experiences of 
three distinct types, service and salvage experiences of five distinct types, and technical 
communication experiences as needed to serve each of the areas. SNAP MAP models may 
be developed for each specifically-defined system, and sub- system models may be de- 
veloped to the level of specificity needed for instructional content. 

S ummary . Systems analysis and modeling techniques were applied to demonstrate 
an approach to industrial arts instructional content, but systems analysis is only a tool 
which must be applied to the correct area to produce correct results. The more impor- 
tant consideration was the rationale which provided direction for use of the tool. 

Supporting evidence was cited for directing the tool toward the basic “human-life- 
system which held that man is basically a creator, and therefore there should be more 
concern with his potential for creating new knowledge and content on his horizons of the 
future than with acquiring content by inheritance from his past horizons. 

Creating, broadly defined as man’s responsibility, involves a total concern for 
uie individual and his talents, and changes the outlook of die curriculum person to include 
designing of the specialized environments which embody the dialectical relationships 
valued in society as Huebner proposed. (It is hypothesized that one area of specialized 
environments valued by our society is that of producing our goods and services.) The 
fourth-level models provide direction for design of specialized environments (Viz, industry'), 
and the fifth and sixth levels are productive of instructional content. 

A significant concern is the possibility afforded by the modeling process for identi- 
fication of specific content, which applies in a skeleton-flesh relationship and thereby 
circumvents the traditional approach involving the preparation of the content inventory and 
the selection from the inventory to prepare courses with logically- arranged content The 
inodels provide a natural structure for the otherwise-nearly-unmanageable accumulation 
of potential content. 

The systems analysis approach provides an alternative to the “building- block” ap- 
proach, offering to bring instruction to the “cutting edge” of change, and it employs the 
sampling technique to deal with the curriculum builder’s plight described by Ross Moonev 
as follows: 1 

“When the physicist found that the universe was composed of millions of entities, 
and all in motion, he could no longer hope to grasp the whole by focusing on the 
entities as such. He had to turn to systems of relationships among the entities, 
the realization of relationships having more substantive binding power for his 
thought than any substantive entity as such.” 

Regarding sampling, a Dr. Ripley is credited with the quotation: “The particle 
and the planet are subject to the same laws, and what is learned of one will be known of 
the other. It should be our concern to identify those systems which are the “particles” 
of experience that makes the “planet” (industry) known. 
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The Maryland Plan and the behavioral task 

analysis approach 

Donald A. Maley 

The substance of this presentation deals with a technique for establishing a high de- 
gree of relevance between objectives, program and outcomes. 

One need not belabor the obvious fact that a great deal of education suffers from a 
lack of relationship between goals, program and outcomes. A simple test of the validity 
of this statement can be made by examining the numerous courses of study that are de- 
veloped annually to determine what relationship exists between the three factors (goals, 
program, projected outcomes). 

The “behavioral analysis approach” was not the starting point for the development 
of The Maryland Plan for industrial arts at the junior high school level. The starting 
points for The Maryland Plan involved broad and highly- related areas: 

The "Maryland Plan 1 ' Development Model 




(1) The philosophical, which included 

--a concept of the function and role of education in a democracy dominated by 
industry and technology, 

--a concept of the relationship between the school and the community, 

— a concept of the importance of industrial arts in the present and future society, 
—a unified and organized concept of the school itself, 

—the concept of the relationship between the student and the educational enter- 
prise, and 

--the concept of man as a total organism as opposed to a disjointed matrix of 
independent functions. 

(2) The psychological area as a starting point included 
--understandings related to the nature of the student, 

— theories governing man's behavior, 

— the developmental tasks of the group to be served. 
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(4) 



concepts of learning involving such factors as motivation, individual differ- 
ences interests, involvement, aspiration, self-concept, and m^y more 
The sociological base as another starting point included 
—the role of man in a technological and industrial society, 

’’die societyf lblliti6S ° f ““ and hi ® requirements for effective participation in 

the conditions of work and living in the present and future 
-the impact of change and the capability of dealing with change. 

—the concept that education has a responsibility to a total society, and 

educatl0n musthel P maninhis dealing with automation, cyber- 
leisure douS urbanization, employment, unemployment, 

i^m * pollution and labor-management problems, as well as with the prob- 
lem of a communications gap in a society dominated by industry and technolosv 
The curriculum trends with emphasis on y tecnnoiogy. 

— student inquiry 
—an organismic psychology 
--a zest for learning 
—special reinforcement 

—teaching as a creative art with a scientific base 
T , 7,T a greater . involvement and interaction of the student with the content. 

, . behavioral analysis approach does not determine whether one studies metals 

orations, pollution, processes or products. This is 
riculum st!t!idy. b * Profession, or by definition, or through a content analysis in a cur- 

Th g^ Maryland Plan made use of the “behavioral analysis” Drocess as a reehnim.* 

src: es As *jd r /E 

SipBST ” bring ,h “ - «■» goals and 

tan.pXas cSTal'eSS ^ V ‘' a1 ’ *“ appliCation dealt with very taper- 

as individual Plan was . built with s P ecial provisions for such factors 

as mdividuai differences, inquiry, a positive self-identity, content interaction content- 

h i « '"'or/ooo". vole playing and a hostof life-simulation simatans, a“wU ta Tew 
and different forms of smdent involvement in group processes, caused «Znv sincere 
individuals to raise the question as to how the student is evaluated 

The observable behavioral” process builds its case on what the student does nnd 
the S . hould b ?. for a constant effort to strengthen that involvement. * 

Many educators discuss “behavioral analysis” as a one-way street or strictlv from 
StabT-S* ? SW regardin g what the student does. This situation has a basic shortcoming 

studen/does- ot^is* eveif permuted ten doT* 1 d ° eS * SiSnif ‘ Cant e#eCt Up ° n what — 

This idea led The Maryland Plan into a different kind of a role for the teacher He 
was no longer looked upon as a dispenser of facts or the sole possessor of all knowle’dse 
chewed 0 f as a manager of education - a facilitator, one who inspires encour- 
gfow. and 6Valuates * Hls main task is Siting the best out of people and helping them to 

™ io An eff ° rt Wil ] be made t0 discuss *e behavioral task analysis as it relates to the 
g° al s program and projected outcomes for The Maryland Plan. 

phas e) h process f Ur 6 by WhiCh — Mar y land plan Was developed involved a four-step (or 
(1) There was an identification of goals to be attained. 

phsto^ofte ”^° ,thebeha viorsandexperiences foal related to the accom- 

The third phase involved the development of a meaningful integration of the be- 
content! " eXperiences int0 a »ving-lear„i„g involvement wta the cumculurn 

2? fourth P base involved an evaluation process using the behavioral analysis 
technique to determine the attainment of goals. analysis 



( 2 ) 

(3) 

(4) 
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This four-step process is similar to that described in Bloom’s Thxonomy of Educa- 
tional Objectives in a discussion of “Educational Objectives and Curriculum Develop- 
ment”. 

Goals or objectives. The Maryland Plan was developed after a thorough study of the 
overall goals of education and an examination of the relationship of industrial arts to 
those goals. A modified version of Gordon Wilber’s definition of industrial arts was used 
in this instance. 

The result of this examination led to the establishment of two different points of focus 
in setting up the general statement of goals. These two emphases were— (a) the goals that 
related to the interpretation and implementation of the definition, and (b) the goals that 
relate directly to the growth and development of the person. 



Phase I 

AN IDENTIFICATION OF GOALS PERTINENT TO THE AREA OF INDUSTRIAL ARTS 
Grade 7 - The Anthropological Unit Approach 




Tools 



Goals 



Interests 



Machines 

Power 

Energy 



Self identity 
Self exploration 



Intellectual 



Communication 

Transportation 



Skills (manipulative) 



The behavioral analysis technique as applied to the statement of goals has the distinct 
advantage of re-casting the generalized forms of objectives into specific behaviors. The 
movement from ambiguity to a position of clarity and concreteness was an obvious result. 
Goals are normally stated in broad general terms that provide a base from which further 
clarification and delineation may be made. 

As an example. The Maryland Plan might use such a general statement as — 

“To develop the student’s knowledge of and understanding about the organization 

of contemporary industry.” 

Such a statement would have considerable value in discussions or interpretations of 
the program with lay persons, school board members and administrators. Also, a series 
of such general objectives would serve as a base from which program developers or 
teachers could identify specific behaviors related to the accomplishment of the goals. 

Phase II involved the analysis of the general statement of objectives to determine the 
behaviors or experiences that relate to the accomplishment of the goals. 
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